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ABSTRACT 
Children are especially vulnerable to accidental injury and many of these events meet 
diagnostic criteria for a traumatic event based on current classifications systems. In 
consequence, a significant portion of children experience acute traumatic stress reactions. 
However, research on risk factors and clinical intervention for acute traumatic stress in 
injured children is sparse. This PhD thesis sought to study acute traumatic stress in 
accidentally-injured children by (1) investigating risk factors for acute stress in children and 
adolescents, and (2) describing and evaluating a newly developed early intervention 
designed to reduce acute stress reactions and prevent persistent posttraumatic stress in young 
children after accidental trauma. 
Results indicate appraisals of guilt, female sex, outpatient treatment, and maternal 
acute stress being potential risk factors for acute stress in children and adolescents (7 – 16 
years) after road traffic accidents. Further, maternal acute stress was found to be a mediator 
of the relationship between the child’s injury severity and the child’s acute stress in young 
burn-injured children (1 – 4 years). To clinically address acute stress in young accidentally-
injured children (1 – 6 years), an early preventive intervention was developed and evaluated 
in a multi-site RCT conducted in Switzerland and Australia. The results of this thesis provide 
worldwide first evidence for an early intervention being efficacious as it lead to a faster 
recovery from trauma stress reactions in young children following accidental trauma. This 
reveals important information about how and when to best provide early intervention to 
young injured children. 
Deepened knowledge about potential risk factors of acute stress in children and 
adolescents could be acquired and, in turn, targeted via early psychological intervention, 
contributing to better mental health outcomes in young injured children.	  
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ZUSAMMENFASSUNG 
Kinder stellen eine besondere Risikogruppe für Verletzungen durch Unfälle dar und 
viele dieser Ereignisse erfüllen die diagnostischen Kriterien für ein traumatisches Ereignis 
nach aktuellen Klassifikationssystemen. Ein signifikanter Anteil der Kinder erlebt im 
Anschluss akute Belastungsreaktionen. Dennoch fehlt es an Forschung zu Risikofaktoren 
und klinischer Intervention zu akuter Belastung verletzter Kinder. Die vorliegende 
Doktorarbeit untersucht akute Belastung unfallverletzter Kinder, indem (1) Risikofaktoren 
akuter Belastung und deren Zusammenspiel bei Kindern und Jugendlichen analysieret 
werden und (2) eine neu entwickelte frühe Intervention zur Reduktion akuter Belastung und 
Prävention persistierender posttraumatischer Belastung bei jungen Kindern nach 
Unfalltrauma beschrieben und evaluiert wird. 
Die Ergebnisse weisen darauf hin, dass Schuldbewertungen, weibliches Geschlecht, 
ambulante Behandlung und mütterliche akute Belastung als Risikofaktoren für akute 
Belastung von Kindern und Jugendlichen (7 – 16 Jahre) nach Verkehrsunfällen fungieren 
können. Weiterhin konnte die mütterliche akute Belastung als Mediator der Beziehung 
zwischen der Schwere der Verletzung und der akuten Belastung des Kindes bei jungen 
brandverletzten Kindern (1 – 4 Jahre) identifiziert werden. Um die akute Belastung von 
jungen unfallverletzten Kindern (1 – 6 Jahre) zu behandeln, wurde eine frühe präventive 
Intervention entwickelt. Die Ergebnisse einer internationalen, randomisiert kontrollierten 
Studie in der Schweiz und in Australien ergeben weltweit erste Evidenz für die Wirksamkeit 
einer frühen Intervention, indem diese zu einer rascheren Erholung von traumatischen 
Belastungsreaktionen bei jungen Kindern nach Unfallverletzungen führte. Dies birgt 
wichtige Informationen darüber, wie und wann frühe Intervention bei jungen verletzten 
Kindern ansetzen sollte. 
In der vorliegenden Arbeit konnten vertiefte Kenntnisse über potentielle 
Risikofaktoren von akuter Belastung nach Unfallverletzung bei Kindern und Jugendlichen 
und wiederum deren Behandlung durch eine frühe Intervention, die zu verbesserter 
psychischer Gesundheit bei jungen Kindern führte, errungen werden.	  
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A GENERAL INTRODUCTION 
The present thesis contributes to the empirical knowledge of acute traumatic stress in 
children, from toddlerhood to adolescence, in the aftermath of accidental trauma. To address 
this topic, the present thesis has, as its objectives, to investigate risk factors for acute 
traumatic stress in children and adolescents (ages 7 – 16 years) and, further, to describe and 
evaluate a newly developed early intervention designed to reduce acute stress and prevent 
persistent traumatic stress reactions in young children (ages 1 – 6 years). Focusing on young 
children is of special importance, as trauma in children below the age of six years has been 
neglected throughout history. Over the last two decades, however, there have been 
impressive developments in this field. Today, considerable evidence suggests that not just 
school-age children, adolescents and adults are affected by trauma, but that pre-school 
children can also experience adverse consequences after exposure to potentially-traumatic 
events (De Young & Scheeringa, 2018; Haag, Celi, & Landolt, in press). 
Throughout the thesis, both school-aged children and adolescents, as well as pre-
school children will be considered. Since studying acute stress in young children under the 
age of six years old has been done so rarely, this sub-group warrants special emphasis and 
will be specifically addressed in the present thesis. 
As a brief introduction to the layout of the current thesis, Chapter A begins by 
providing an overview of current definitions of the term “traumatic events”, followed by 
data on the epidemiology of accidental injuries in children and adolescents. Second, 
consequences of exposure to potentially-traumatic events (PTEs), more specifically trauma-
related disorders, will be outlined. The diagnostic criteria for acute stress disorder (ASD) 
and posttraumatic stress disorder (PTSD) will be introduced in detail. Corresponding 
prevalence rates and developmental considerations for trauma-related reactions will then be 
presented. In the third section of Chapter A, risk factors for the development of acute and 
posttraumatic stress will be outlined, based upon a theoretical framework addressing the 
issue of coping with trauma. Subsequently, section four of the introductory chapter will 
provide a comprehensive outline of conceptual and empirical research on preventive early 
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interventions for children following single-event trauma. Chapter A closes with a global 
summary and an explanation of the current research´s limitations.  
Chapter B presents the empirical portion of the current thesis. Aims and research 
questions will be outlined that were designed to analyze acute stress in children after 
accidental injury. A general overview of study methods will be given before three conducted 
empirical studies and one study protocol are presented. The four empirical contributions 
investigated (1) risk factors for acute stress in children after a road traffic accident, with 
special consideration of guilt; (2) the interplay between injury severity and parental acute 
stress and its association with acute stress in young children after a burn injury; (3) the 
development of the Coping with Accident Reactions (CARE) early intervention program for 
addressing acute stress, thereby preventing traumatic stress reactions, in young injured 
children, and its evaluation in a multi-site randomized controlled trial (RCT); and (4) the 
results of the RCT, conducted in Switzerland and in Australia, evaluating the efficacy of the 
CARE early intervention in young injured children. 
A general discussion (Chapter C) will summarize the empirical findings extracted 
from the present research and discuss them in the broader context of the research field of 
acute stress in children after trauma. After discussing strengths and limitations of the present 
thesis, the relevance of presented findings for future research in this field will be highlighted, 
as well as their potential to guide clinical practice. The thesis concludes by emphasizing the 
relevance of addressing acute stress from both a scientific and clinical perspective. 
1 Traumatic Events 
In this sections, an overview of current definitions of the term “trauma” will be given 
and data on the epidemiology of accidental injuries in children and adolescents will be 
presented. 
1.1 Definition of traumatic events 
Definitions of the term “traumatic event” are provided by current classification 
systems. The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5; 
American Psychiatric Association [APA], 2013), states that traumatic experiences in 
children and adolescents include exposure to actual or threatened death, serious injury, or 
sexual violation (Criterion A). This exposure must result from one or more of the following 
situations, in which the child: (1) directly experiences the traumatic event (s); (2) witnesses, 
in person, the traumatic event(s) happening to others (for children < 6 years: especially to 
Traumatic Events 
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primary caregivers); (3) learns that the traumatic event(s) happened to a close family member 
or friend (for children < 6 years: parent or caregiving figure); (4) experiences repeated or 
extreme exposure to adverse details of traumatic event(s) (not valid for children under 6 
years; APA, 2013).  
Relative to the DSM-5 (APA, 2013), the criteria for the new version of the 
International Classification of Diseases (ICD-11; World Health Organization [WHO], 
2018), published in June 2018, defines traumatic events in a more general manner, namely 
as exposure to extremely threatening or horrific event(s). Thereby, traumatic experiences 
incorporate a wide range of potentially-distressing events, ranging from physical and sexual 
violence to accidents and natural disasters. 
Traumatic events can also be classified as interpersonal or non-interpersonal. While 
interpersonal traumatic events denote intentional acts of other persons, as for example 
violence or war, non-interpersonal traumatic events do not include intentional acts of other 
persons, but events like accidents and natural disasters. Distinguishing between interpersonal 
and non-interpersonal traumatic events is relevant because research has shown that 
interpersonal traumatic events might be especially detrimental for an individual’s 
functioning (Briggs-Gowan, Ford, Fraleigh, McCarthy, & Carter, 2010; Ford, Stockton, 
Kaltman, & Green, 2006). 
Another classification has been established by Terr (1991), who categorized 
traumatic events by their nature, differentiating between Type I and Type II traumas. Type 
I traumas are acute, unpredictable, and singularly-occurring events; for example, a traffic 
accident or assault. Type II traumas include events that occur repeatedly and are sometimes 
foreseeable; for example, chronic sexual abuse, domestic violence, and exposure to war or 
community violence (Terr, 1991). A third type of traumatic events (so-called Type III 
trauma) was suggested by Solomon & Heide (1999), who considered it the most devastating 
form of trauma, consisting of multiple, pervasive traumatic events beginning at an early age 
and persisting for years. Multiple and chronic developmentally-adverse traumatic events, 
mainly of an interpersonal nature (e.g., abuse or neglect) beginning in early childhood were 
defined as “complex trauma” (Cook, Blaustein, Spinazzola, & van der Kolk, 2003). To 
broaden the definition of trauma and capture cases of developmental trauma, Felitti and 
colleagues (1998) introduced the term “adverse childhood events” (ACE). 	  
General Introduction 
 
4 
1.2 Epidemiology of exposure to accidental injury in children 
In children and adolescents, accidental injury is the leading cause of death globally; 
moreover, every year, millions of children are non-fatally, but seriously injured. In the 
European Region, nearly 42 000 children and adolescents aged 0 – 19 years die from 
accidental injury every year. Injuries in children and adolescents most commonly occur due 
to motor vehicle accidents, drowning, burns, and falls. With more than 16 000 children and 
adolescents dying from road traffic accidents (RTAs) in Europe each year, and many more 
injured, they are particularly vulnerable road users (WHO, 2008). 
About young children exposed to traumatic events, epidemiological studies remain 
sparse. It is, however, known that preschoolers are at particular risk of being exposed to 
PTEs, such as injuries (Chu & Lieberman, 2010). Approximately one quarter of children in 
one American birth cohort experience a PTE before the age of four years. More specifically, 
14.5% experienced non-interpersonal PTEs, i.e. accidental PTEs (Briggs-Gowan et al., 
2010). Hence, young children are particularly vulnerable of accidental injury. The U.S. 
Department of Health and Human Services reports that accidents are one of the three leading 
causes of death amongst children between the ages of one and four (Kochanek, Murphy, Xu, 
& Tejada-Vera, 2016). In Europe, 55% of all fatal accidental injuries in children and 
adolescents occur to young children aged 0 – 4 years. Leading causes of accidents in young 
children are burns, poisoning, drowning, and falls. With more than 1200 young children 
dying from burn injuries each year in the European Region, the highest mortality rates from 
burn injuries appear to be in those children under 5 years old (WHO, 2008). 
Because many unintentional injuries meet criteria for a traumatic event, as defined 
by the DSM-5 (APA, 2013), subsequent psychological trauma reactions are common in 
children and adolescents. The spectrum of trauma-related reactions will be described in the 
next section. 
2 Trauma-Related Disorders in Children Following Traumatic Events 
In the next sections, consequences of exposure to PTEs will be introduced. Hence, 
trauma-related disorders will be outlined, with special consideration of two disorders 
relevant for this thesis: Acute stress disorder (ASD) and posttraumatic stress disorder 
(PTSD). Subsequently, corresponding prevalence rates both for school-aged children and 
adolescents, as well as for pre-school children will be presented. The section closes by 
reviewing developmental considerations for trauma-related reactions. 
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2.1 Overview of symptoms and disorders in children following traumatic events 
The disorders that can follow exposure to a traumatic event are outlined in separate 
chapters of the DSM-5 (Trauma- and Stressor-Related Disorders; APA, 2013) and in the 
most recently published 11th version of the ICD (Disorders specifically associated with 
stress; WHO, 2018). In the ICD-11, there are no specific PTSD criteria for young children. 
DSM-5, however, proposes a PTSD subtype specifically for children six years old and 
younger. Both classification systems describe PTSD, adjustment disorders, reactive 
attachment disorder, disinhibited social engagement disorder, and other specified and 
unspecified trauma-related disorders as possible reactions in the aftermath of exposure to 
trauma or extreme stress. While the ICD-11 adds the diagnoses of complex posttraumatic 
stress disorder and prolonged grief disorder, the DSM-5 additionally includes acute stress 
disorder (ASD; within the first month post-trauma), as well as PTSD with dissociative 
symptoms or with delayed expression. Core symptoms of acute stress and PTSD, together 
with corresponding prevalence rates, will be presented in the following sections. 
2.2 Acute traumatic stress 
2.2.1 Diagnostic classification 
The construct of acute stress is conceptualized as an acute stress disorder (ASD) in 
the DSM-5 (APA, 2013) and as an acute stress reaction (ASR) in the ICD-11(WHO, 2018). 
However, in the ICD-11, ASR is not defined as a mental disorder, but as a non-disorder 
phenomenon. According to the ICD-11, the diagnosis of PTSD can be used instead in the 
early aftermath of a traumatic event (WHO, 2018). 
In the DSM-5 (APA, 2013), no specific ASD diagnosis exists for children. ASD 
symptoms in both adults and children should occur immediately, up to one month post-
trauma, and are similar to those of PTSD, clustered into symptom subcategories related to 
intrusion, negative mood, dissociation, avoidance, and arousal. Potential index traumatic 
events that would satisfy Criterion A have been listed in section 1.1 above. Detailed 
symptoms of criteria B to D are listed in Table 1. 	  
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Table 1 Acute Stress Disorder, as defined in the DSM-5 (APA, 2013) 
Acute Stress Disorder, as defined in the DSM-5 (APA, 2013) 
Symptom Cluster Description 
B Presence of nine (or more) of the following symptoms from any of the 
five categories of intrusion, negative mood, dissociation, avoidance, 
and arousal, beginning or worsening after the traumatic event(s): 
Intrusion 1. Recurrent, involuntary, and intrusive distressing memories of the 
traumatic event(s). Note: In children, repetitive play may occur in 
which themes or aspects of the traumatic event(s) are expressed. 
2. Recurrent distressing dreams in which the content and/or affect of 
the dream are related to the event(s). Note: In children, there may be 
frightening dreams without recognizable content. 
3. Dissociative reactions (e.g., flashbacks) in which the individual 
feels or acts as if the traumatic event(s) were recurring. Note: In 
children, trauma-specific reenactment may occur in play. 
4. Intense or prolonged psychological distress or marked 
physiological reactions in response to internal or external cues that 
symbolize or resemble an aspect of the traumatic event(s). 
Negative mood 5. Persistent inability to experience positive emotions (e.g., 
inability to experience happiness, satisfaction, or loving feelings). 
Dissociative symptoms 6. An altered sense of the reality of one’s surroundings or oneself 
(e.g., seeing oneself from another’s perspective, being in a daze, 
time slowing). 
7. Inability to remember an important aspect of the traumatic 
event(s) (typically due to dissociative amnesia and not to other 
factors such as head injury, alcohol, or drugs). 
Avoidance symptoms 8. Efforts to avoid distressing memories, thoughts, or feelings about or 
closely associated with the traumatic event(s). 
9. Efforts to avoid external reminders (people, places, conversations, 
activities, objects, situations) that arouse distressing memories, 
thoughts, or feelings about or closely associated with the traumatic 
event(s). 
Arousal symptoms 10. Sleep disturbance (e.g., difficulty falling or staying asleep, 
restless sleep). 
11. Irritable behavior and angry outbursts (with little or no 
provocation), typically expressed as verbal or physical aggression 
toward people or objects. 
12. Hypervigilance. 
13. Problems with concentration. 
14. Exaggerated startle response. 
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C Duration Duration of symptoms in Criterion B is 3 days to 1 month after 
trauma exposure. 
Note: Symptoms typically begin immediately after the trauma, 
but persistence for at least 3 days and up to a month is needed to 
meet disorder criteria. 
D Impairment The disturbance causes clinically significant distress or 
impairment in social, occupational, or other important areas of 
functioning. 
 
2.2.2 Prevalence of acute traumatic stress 
Research on acute stress in children and adolescents remains sparse. The majority of 
published studies have focused on PTSD. This might be for practical reasons, like difficulties 
in the early identification of trauma and the early assessment of symptoms. Most prevalence 
rates are based on diagnostic criteria form the Diagnostic and Statistical Manual of Mental 
Disorders - Fourth Edition (DSM-IV; APA, 1994). Estimates vary widely due to 
methodological issues, like small and heterogeneous trauma samples and the lack of any 
standardized assessment of ASD criteria. In the specific case of unintentional injury, Meiser-
Stedman et al. (2007) reported that 9% of 367 road accident survivors (6 – 17 years) met 
DSM-IV ASD criteria (APA, 1994). Strong evidence stems from a large international data 
archive analyzing the proposed DSM-5 criteria in 1’645 children ages 5 – 17 years old 
primarily after unintentional injuries. Overall, 12% of the children fulfilled proposed ASD 
criteria which, at the time, meant that they met eight symptom criteria, instead of the nine 
more recently required by the DSM-5 (Kassam-Adams et al., 2012). 
Specifically, in young children, very limited published research exists assessing acute 
stress. Due to the absence of developmentally-sensitive diagnostic criteria for acute stress in 
young children, acute stress in this population is often operationalized as PTSD without the 
time criterion. PTSD rates for acute stress after exposure to single-event trauma (Type I) 
range between 6.5% and 29% in children ages 1  6 (Meiser-Stedman, Smith, Glucksman, 
Yule, & Dalgleish, 2008; Stoddard, Saxe, et al., 2006). 	  
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2.3 Posttraumatic stress disorder 
2.3.1 Diagnostic classification 
The ICD-11 PTSD criteria for children, adolescents and adults include symptoms 
from each of the three following symptom clusters: 1) re-experiencing the traumatic event(s) 
in the form of vivid intrusive memories, flashbacks, or nightmares; these symptoms are 
typically accompanied by strong and overwhelming emotions, such as fear or horror, as well 
as strong physical sensations, similar to those experienced during the traumatic event; 2) 
avoidance of thoughts and memories of the event(s), or avoidance of activities, situations, or 
people reminding one of the event(s); and 3) persistent perceptions of heightened current 
threat, experienced through hypervigilance or an enhanced startle reaction. These symptoms 
must persist for at least several weeks and cause significant impairment in personal, family, 
social, educational, occupational, or other important areas of functioning. In the ICD-11, no 
specific criteria exist for preschool-age children (WHO, 2018). 
In contrast, specific PTSD criteria for children six years old and younger have been 
added to the DSM-5 (PTSD<6; APA, 2013). As those will be of relevance for a major part 
of the empirical contributions of the present thesis, DSM-5 PTSD<6 criteria will be detailed 
below. For older children and adults, PTSD symptoms stem from the four clusters of 
intrusion, avoidance, negative alterations in cognitions and mood, and hyperarousal (B to 
E). Trauma criterion A, for all ages, has already been described in section 1.1 of the present 
thesis. 
The DSM-5 PTSD<6 diagnostic criteria (APA, 2013) include three symptom 
clusters: re-experiencing, avoidance/negative alterations in cognitions and mood, and 
hyperarousal. These symptoms are listed in Table 2. Most changes in the PTSD<6 criteria 
were made in the cluster with avoidance and negative alterations in cognitions and mood. 
Fewer symptoms are required and previous symptom clusters have been combined, as 
symptoms are more difficult to assess in young children (e.g., avoidance of thoughts) or even 
developmentally impossible (e.g., sense of a foreshortened future). Symptoms in young 
children, as opposed to symptoms in older children and adults, can manifest as follows: 
1) Re-experiencing can manifest as posttraumatic play. For example, the child repeatedly 
re-enacts the traumatic event. Further, young children may indicate their intrusive 
memories by persistently drawing or speaking about the event. Importantly and 
contrary to symptom manifestations in adults, the process of re-experiencing does not 
need to be distressing to the child. 
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Table 2 Posttraumatic Stress Disorder in children <6 years, according to the DSM-5 (APA, 2013) 
Posttraumatic Stress Disorder in children <6 years, according to the DSM-5 
Symptom Cluster Description 
A Traumatic event Exposure to actual or threatened death, serious injury or sexual 
violence in one (or more) of the following ways: 
1. Directly experiencing the traumatic event(s) 
2. Witnessing, in person, the event(s) as it occurred to others, 
especially primary caregivers (not witnessing in electronic media, or 
pictures) 
3. Learning that the traumatic event(s) occurred to a caregiving figure 
B Intrusion One (or more) of the following intrusion symptoms 
1. Intrusive distressing memories (may not necessarily appear 
distressing and may be expressed as play reenactment) 
2. Recurrent distressing dreams (It may not be possible to ascertain 
that the frightening content is related to the traumatic event) 
3. Dissociative reactions (e.g. flashbacks) in which the child feels or 
acts as if the traumatic event(s) were recurring. Such trauma-specific 
reenactment may occur in play 
4. Psychological distress to reminders  
5. Marked physiological reactions to reminders 
C Avoidance and 
negative alterations in 
cognitions and mood 
One (or more)  
1. Avoidance of or efforts to avoid activities, places, or physical 
reminders  
2. Avoidance of or efforts to avoid people, conversations, or 
interpersonal situations that arouse recollections of the traumatic 
event(s) 
3. Increased frequency of negative emotional states (e.g. fear, guilt, 
sadness, shame, confusion) 
4. Diminished interest or participation in significant activities, 
including constriction of play 
5. Socially withdrawn behavior 
6. Reduction in expression of positive emotions 
D Hyperarousal Two (or more)  
1. Irritable behavior and angry outbursts (including extreme temper 
tantrums) 
2. Hypervigilance  
3. Exaggerated startle response 
4. Problems with concentration 
5. Sleep disturbance  
E Duration More than one 1 month 
F Impairment Significant distress or impairment in relationships with parents, 
siblings, peers, or other caregivers or with school behavior 
General Introduction 
 
10 
2) Often, avoidant behavior is not readily feasible for young children. For example, 
young children can hardly avoid medical follow-up check-ups after an injury, due to 
adult supervision. However, the child can avoid reminders about the check-up; e.g., by 
asking their caregiver to not mention the upcoming appointment. Diminished interest 
in activities often manifests via constriction of previously-enjoyed play and 
participation. Negative alterations in mood may be manifested via social withdrawal 
and a decreased display of affection toward family members and friends 
3) Hyperarousal is manifested via increased irritable behavior and alertness to danger, 
and an exacerbated startle response in young children. Moreover, psychophysiological 
dysregulation difficulties may reveal themselves as temper tantrums, sleep- and 
feeding-related problems, transient loss of developmental capacities, and 
concentration difficulties. The last of these can be observed as less-focused play 
patterns (Coates & Gaensbauer, 2009; Scheeringa, Zeanah, Myers, & Putnam, 2003). 
 
A few points shall be made to briefly summarize the development of the new, more 
developmentally-sensitive criteria for young children in the DSM-5. The Diagnostic and 
Statistical Manual of Mental Disorders - Fourth Edition (APA, 1994) criteria were criticized 
for not adequately capturing PTSD symptoms manifested in preschool children. Hence, 
Scheeringa and colleagues developed an alternative PTSD algorithm (PTSD-AA; 
Scheeringa et al., 2003). Their goal was to make the DSM-IV PTSD criteria more objective, 
behaviorally anchored, and developmentally sensitive, respecting the limited cognitive and 
verbal capabilities of young children. These criteria have been adopted in the Diagnostic 
Classification of Mental Health and Developmental Disorders of Infancy and Early 
Childhood (Zero to Three, 2005). 
Several studies have compared diagnostic algorithms for PTSD in young children 
from newborns to seven years old. Their results support using the DSM-5 PTSD<6 (APA, 
2013) subtype and the PTSD-AA (Scheeringa et al., 2003) algorithm as more appropriate 
for this age group than the previous DSM-IV algorithm (APA, 1994; De Young, Kenardy, 
Cobham, & Kimble, 2012; Gigengack, van Meijel, Alisic, & Lindauer, 2015; Meiser-
Stedman et al., 2008; Scheeringa, Myers, Putnam, & Zeanah, 2012). Very recently, a study 
co-authored by the author of the present thesis compared PTSD<6 diagnostic criteria from 
the DSM-5 (APA, 2013) to ICD-11 (WHO, 2018) PTSD criteria in young children (1 – 6 
years); this was the first study to investigate the validity of the ICD-11 PTSD criteria in 
young children. In this study, the ICD-11 criteria exhibited less sensitivity for PTSD, while 
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the developmentally-adapted DSM-5 PTSD<6 criteria had higher predictive power for 
identifying functional impairment (Vasileva, Haag, Landolt, & Petermann, 2018).	
2.3.2 Prevalence of PTSD 
Varying PTSD prevalence rates in children have been reported, appearing to depend 
upon the survey methodology used. Methodological characteristics — like the investigated 
sample (e.g., sample size, type of trauma), diagnostic algorithm used, and time of assessment 
relative to the traumatic event — all seem to impact the results. Robust conclusions on DSM-
IV PTSD rates in children and adolescents can be derived from a meta-analysis that 
investigated 3,563 children (2 – 18 years) who experienced different types of interpersonal 
(e.g. violence, war) and non-interpersonal trauma (e.g. accident, natural disaster) via 
established standardized interviews. The overall PTSD rate was 15.9%: 9.7% among those 
with a history of non-interpersonal trauma, and 25.2% among those with a history of 
interpersonal trauma (Alisic et al., 2014). Most recently, a meta-analysis of 1532 children 
and adolescents after road traffic accidents identified a comparable PTSD prevalence rate of 
20% (Dai et al., 2018). 
In young children, there are presently only a few published studies that report PTSD 
prevalence rates based upon the DSM-5 criteria (APA, 2013). Previous criteria, from the 
PTSD-AA (Scheeringa et al., 2003), were used more frequently. An overview of the current 
literature on PTSD in young children ages 0 – 7 years is provided in Table 3. PTSD 
prevalence rates have been found to range extensively, both among studies utilizing the same 
criteria and between studies employing different criteria. For the DSM-IV, estimates range 
from 0 – 15.7% (Ohmi et al., 2002; Scheeringa & Zeanah, 2008); for the PTSD-AA, from 
7.1 – 50% (Meiser-Stedman et al., 2008; Scheeringa & Zeanah, 2008); and for the DSM-5 
PTSD<6, from 7.1 – 44% (Gigengack et al., 2015; Scheeringa et al., 2012). Specifically 
assessing children with exposure to repeated trauma (Type II trauma), corresponding ranges 
are 4 – 44.6% using the DSM-IV(-TR) (Pat-Horenczyk et al., 2013; Wolmer et al., 2015); 
and 21 – 69% with the PTSD-AA (Kaufman-Shriqui et al., 2013; Scheeringa, Zeanah, Drell, 
& Larrieu, 1995). In one study on young children assessed after missile attacks, a DSM-5 
PTSD<6 prevalence rate of 14% was identified (Wolmer et al., 2015). To conclude, 
considerable risk exists for a long-term course of PTSD in preschool children. Research also 
shows that up to half of affected preschool children do not recover spontaneously, and 
continue to meet PTSD diagnostic criteria for a minimum of two years (Scheeringa, Zeanah, 
Myers, & Putnam, 2005).	  
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Table 3 Prevalence of PTSD in young children after traumatic events 
Prevalence of PTSD in young children after traumatic events
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Table 3 (continued) 
Prevalence of PTSD in young children after traumatic events 
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2.4 Developmental considerations of trauma-related reactions 
Childhood trauma is particularly harmful, as it can interfere with vulnerable 
developmental periods (De Young & Scheeringa, 2018). Owing to the rapid development of 
neurobiological stress systems, limited emotion regulation capabilities and cognitive skills, 
as well as strong dependency on their caregivers, young children seem to be at special risk 
of posttraumatic maladjustment (e.g., Carpenter & Stacks, 2009). Young children are also at 
increased risk of suffering long-term consequences. Research has revealed that untreated 
traumatic stress symptoms from trauma that transpired during early childhood may follow a 
chronic course, even impacting adult health outcomes (Felitti et al., 1998; Lambert, Meza, 
Martin, Fearey, & McLaughlin, 2017). For example, in a large epidemiological study 
performed in the United States, one third of psychiatric disorders in adults were attributable 
to traumatic experiences that occurred during childhood (Kessler et al., 2010). 
Importantly, next to the above-stated symptoms of trauma-related stress disorders, a 
wide range of symptoms has been described in young children after exposure to traumatic 
events. These symptoms include emotional and behavioral difficulties, such as internalizing 
and externalizing behavior problems (e.g. Bakker et al., 2014; Graf, Schiestl, & Landolt, 
2011), oppositional defiant disorder, specific phobias, separation anxiety disorder, 
depression, and attention-deficit/hyperactivity disorder (De Young et al., 2012; Scheeringa 
et al., 2003). Loss of previously-acquired developmental skills (e.g., bed-wetting and 
regressed verbal abilities), temper tantrums, and new fears not obviously linked to the 
traumatic event may also be observed (e.g., fear of going to the toilet alone, fear of the dark; 
Scheeringa et al., 2003). In addition, traumatized young children may display disrupted play 
activities, social withdrawal, and increased negative emotional states. Lastly, difficulties 
regulating emotions, and an intensified attachment to caregivers due to an increased sense 
of insecurity, have been described (Goldbeck & Jensen, 2017). 
2.5 Summary and conclusions 
Acute stress and PTSD are two large categories of trauma-related disorders, whose 
concepts and criteria differ in the two leading classification systems, the ICD-11 and DSM-
5 (APA, 2013; WHO, 2018). Developmental considerations are important when 
investigating ASD and PTSD in young children. The newly-developed DSM-5 PTSD<6 
criteria provide promising perspectives for improved identification, assessment and 
interventions in young children in the aftermath of traumatic events. Prevalence estimates 
for acute stress and PTSD range widely, likely due to methodological differences in the 
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various studies including the use of different diagnostic algorithms, assessment tools, post-
traumatic timing, and populations sampled. 
As research indicates that acute stress and PTSD are both common reactions in 
children and adolescents that warrant clinical attention, it is important to investigate which 
factors contribute to traumatic stress reactions. This will be the scope of the following 
sections. 
3 Risk Factors for the Development of Traumatic Stress Reactions 
This section will outline risk factors for the development of acute and posttraumatic 
stress after various types of trauma, based upon a theoretical framework addressing the issue 
of coping with trauma. Thereby, both school-aged children and adolescents, as well as pre-
school children will be considered. 
3.1 Theoretical background: Transactional Model of Coping with Trauma 
The Transactional Model of Coping with Trauma (Landolt, 2012) was developed to 
describe risk factors and their potential interplay impacting posttraumatic adjustment in 
children and adolescents. The model was derived from Lazarus and Folkman's (1984) 
Transactional Model of Stress and Coping and has been adapted to the field of research into 
child trauma. It postulates that coping with a traumatic event is an active and transactional 
process, taking into account reciprocal effects between the different characteristics of the 
trauma, the individual, the social environment, cognitive appraisals, and coping behaviors. 
Figure 1 illustrates how the model’s components lead to posttraumatic symptomatology. 
These components will be explained in the following paragraphs. 
 
Figure 1. Transactional Model of Coping with Trauma (adapted from Landolt, 2012). 
Titel / Autor / Ort / dd.mm.yyyy 1
Characteristics of the 
trauma
Characteristics of the 
individual
Characteristics of the social 
environment
Cognitive appraisals
Coping behavior
Posttraumatic symptomatology
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Characteristics of the trauma are objective, trauma-related variables, like the type, 
duration and severity of the trauma. Characteristics of the individual include biological 
factors like age and gender, psychological constructs like temperament, intelligence and 
psychopathological status, and any psychopathological conditions that antedated the 
traumatic event. Characteristics of the social environment include variables like parental 
distress and psychopathology, family climate, and the quantity and quality of social support.  
Cognitive appraisals of the traumatic experience are an important component of the 
model. Subjective appraisals — like perceived threat, guilt or helplessness, dysfunctional 
cognitions or causal attributions — are influenced by characteristics of the trauma, of the 
individual, and of the social environment. In their Transactional Model of Stress and Coping, 
Lazarus and Folkman (1984) were the first to suggest that cognitive appraisals play an 
important role in posttraumatic adjustment, as an individual’s coping responses strongly 
depend on such subjective appraisals. When someone initially appraises an event as stressful, 
that individual selects a coping technique. Consistent with this, the cognitive model of PTSD 
proposed by Ehlers and Clark (2000) proposes that both an individual’s appraisal of a 
traumatic event and capacity to cope with it play crucial roles in posttraumatic adjustment. 
After a traumatic event, negative appraisals about oneself, others, and the world lead to an 
ongoing sense of threat, and thus to maladaptive coping strategies. Those behavioral coping 
strategies, in turn, produce PTSD symptoms and/or prevent the development of adaptive 
appraisals (Ehlers & Clark, 2000; Meiser-Stedman, 2002). 
Landolt (2012) defines coping behavior as all cognitive and behavioral efforts to meet 
the demanding challenges that arise in the aftermath of a traumatic experience. Critiques of 
the investigation of posttraumatic coping behavior have been raised, as there can be a 
considerable overlap between coping strategies and PTSD. Observed behaviors in the 
aftermath of a traumatic event (e.g., avoidance and distraction) can be both a coping strategy 
and a PTSD symptom (Stallard, Velleman, Langsford, & Baldwin, 2001). For example, 
avoidant behavior in the aftermath of a traumatic event can be a way of coping with the 
event, but at the same time it is a symptom of PTSD. Further, as described above, coping 
behaviors strongly depend on an individual’s appraisals of an event. Consequently, the 
present thesis focusses on analyzing the four risk factor categories summarized in the 
Transactional Model of Coping with Trauma (Landolt, 2012) described above, namely 
characteristics of the trauma, the individual, the social environment, and cognitive 
appraisals. These four categories will be used to systematically report empirical findings in 
the following sections of the present thesis. 
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3.2 Empirical risk factors for acute traumatic stress 
In the following paragraphs, empirical evidence of risk factors for acute stress, mostly 
after accidental injury, will be summarized. Each paragraph will start with results on school-
aged children and adolescents and continue with findings on young children. This section 
ends with methodological considerations on the investigation of risk factors for acute stress.  
3.2.1 Trauma-related risk factors for acute stress 
Characteristics of a traumatic injury may predispose school-aged children and 
adolescents to acute stress. While seeking medical assistance and experiencing pain were 
found to be risk factors of ASD (Saxe, Miller, et al., 2005; Winston, Baxt, Kassam-Adams, 
Elliott, & Kallan, 2005), injury severity and hospitalization were not (Bryant, Mayou, 
Wiggs, Ehlers, & Stores, 2004; Daviss et al., 2000; Ostrowski et al., 2011) in the aftermath 
of accidental injury. In burn-injured children, burn size predicted ASD in a path model via 
parental ASD and elevated heart rate (Saxe, Stoddard, et al., 2005). Regarding the type of 
injury, research has shown that children who experience violence are at greater risk of ASD 
than children who experience unintentional injuries (Meiser-Stedman, Yule, Smith, 
Glucksman, & Dalgleish, 2005). 
Only one study has investigated trauma-related risk factors in children as young as 
one to four years old. In this study, heart rate was found to predict ASD and mediate the 
relationship between burn size and ASD (Stoddard, Saxe, et al., 2006). 
3.2.2 Individual risk factors for acute stress 
Published studies asking whether age is a risk factor for acute stress have revealed 
mixed results. While some studies have revealed younger children to be at greater risk for 
ASD (e.g., Le Brocque, Hendrikz, & Kenardy, 2010; Saxe, Miller, et al., 2005) others have 
failed to identify any influence of age on ASD after accidental injury (B. Bryant et al., 2004; 
Daviss et al., 2000; Ostrowski et al., 2011). Similarly, gender has been reported 
inconsistently as a risk factor for ASD (e.g., Daviss et al., 2000; Ellis, Nixon, & Williamson, 
2009). Where gender was discovered to exert an influence, girls were more at risk than boys 
after traumatic injuries (e.g., Bryant et al., 2004; Holbrook et al., 2005). Considering pre-
trauma psychopathology in children and adolescents, internalizing and externalizing 
behaviors have been found to predict acute stress in injured children (Daviss et al., 2000). 
The current author’s thorough review of the literature revealed no studies published, 
to date, that have examined individual risk factors for acute stress in pre-school age children. 
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3.2.3 Social environmental risk factors for acute stress 
Contrary to findings for PTSD (described below), social support has not been found 
to be linked to acute stress in children and adolescents after single-event trauma (Ellis et al., 
2009). On the other hand, parental and family distress has repeatedly been identified as 
predictive of ASD in injured children (Daviss et al., 2000; Saxe, Miller, et al., 2005; Saxe, 
Stoddard, et al., 2005). Furthermore, the children’s acute stress following assaults or motor 
vehicle accidents tied into their parents’ depression and worry (Meiser-Stedman, Yule, 
Dalgleish, Smith, & Glucksman, 2006). 
These results are similar to those specifically identified in a cohort of young burn-
injured children, amongst whom the parents’ acute stress was found to be directly associated 
with the children’s acute stress. Moreover, in the same study, the parents’ acute stress 
symptoms served as a mediator of the relationship between pain and their child’s acute stress 
symptoms (Stoddard, Saxe, et al., 2006). 
3.2.4 Cognitive appraisals and acute stress 
As mentioned before, cognitive models of PTSD (e.g., Ehlers & Clark, 2000) 
emphasize the role of cognitive appraisals of traumatic events in the development and the 
maintenance of traumatic stress reactions. Thereby, negative cognitive appraisals, also called 
dysfunctional posttraumatic cognitions, served as a predictor of acute stress and accounted 
for 44% of its variance (Salmon, Sinclair, & Bryant, 2007; Salmond et al., 2011). Specific 
negative cognitive appraisals that have been identified as associated with acute stress among 
school-aged children and adolescents after a traumatic injury are the perception of ongoing 
vulnerability and perceived threat during the traumatic event (Ellis et al., 2009; Salmon, 
Sinclair, & Bryant, 2007). After burn injuries, children and adolescents with a more positive 
body image reported less acute stress (Saxe, Stoddard, et al., 2005). 
In young children, cognitive appraisals are difficult to assess, due to their still-
evolving cognitive abilities. Hence, no study of cognitive appraisals have been published for 
young children. 
3.2.5 Methodological considerations on the study of risk factors for acute stress 
From a methodological point of view, it is important to consider that the relatively 
few studies that have focused on acute stress in pre-school and school-aged children, as well 
as adolescents to date used various definitions of acute stress, including those based upon 
DSM-IV and DSM-5 criteria, partial diagnoses, and PTSD criteria without the time criterion. 
This limits the comparability of results. Furthermore, acute stress is often rated by primary 
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caregivers, which might bias findings, as such proxy reports can differ from what the child 
would say (Kassam-Adams, Garcia-Espana, Miller, & Winston, 2006; Meiser-Stedman, 
Smith, Glucksman, Yule, & Dalgleish, 2007). As such, research on acute stress in young 
children is still in its infancy. 
3.3 Empirical risk factors for PTSD 
The following paragraphs summarize empirical evidence of risk factors for PTSD 
after various types of trauma. In each paragraph, results from meta-analyses in school-aged 
children and adolescents will be presented, first, and more detailed findings on young 
children, second. This section ends with methodological considerations on the investigation 
of risk factors for PTSD.  
3.3.1 Trauma-related risk factors for PTSD 
In recent meta-analyses, few characteristics of the trauma have been found to predict 
PTSD in school-aged children and adolescents. First, the type of traumatic event impacts 
PTSD development, as interpersonal trauma leads to greater rates of PTSD than non-
interpersonal trauma (Alisic et al., 2014). Second, inconsistent results have been reported on 
injury severity as a predictor of PTSD. While injury severity has exhibited a small effect size 
in prospective studies (Alisic, Jongmans, van Wesel, & Kleber, 2011), cross-sectional 
studies have revealed a moderate effect (Trickey, Siddaway, Meiser-Stedman, Serpell, & 
Field, 2012). Lastly, duration of hospitalization and elevated heart rate appear to exert small 
effects (Alisic et al., 2011). 
For PTSD in young children (0–6 years), type, severity and frequency of exposure to 
traumatic events, as well as threat to self and others, have been investigated as trauma-related 
risk factors of PTSD. Through this research, threat to a caregiver has been identified as one 
of the strongest predictors of PTSD (Scheeringa, Wright, Hunt, & Zeanah, 2006; Scheeringa 
& Zeanah, 1995), with PTSD rates consistently higher for traumatic events that threatened 
family members (e.g., family violence) relative to more distal events, like an accident not 
involving others (Graham-Bermann et al., 2008). Additionally, the traumatic event’s severity 
plays a crucial role in the development of PTSD symptoms in young children. Physical 
factors — like injury severity, length of hospital stay, number of medical procedures, amount 
of pain and elevated pulse rate — have been identified as strong risk factors for PTSD 
symptoms following accidental injury (De Young, Hendrikz, Kenardy, Cobham, & Kimble, 
2014; Drake et al., 2006; Graf et al., 2011; Stoddard, Saxe, et al., 2006). Furthermore, it has 
been found that personal exposure to the traumatic event predicts a PTSD diagnosis (Cohen 
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& Gadassi, 2009). Therefore, compared to children who were evacuated before Hurricane 
Katrina, those who were not evacuated developed more PTSD symptoms (Scheeringa & 
Zeanah, 2008). Likewise, young children who had to be displaced during war because their 
houses were damaged showed more PTSD symptoms than children who were able to 
continue to residue in their homes (Laor et al., 1997). Finally, poly-victimized young 
children (i.e., children exposed to multiple adverse events) have been found to be especially 
vulnerable to psychological maladjustment and exhibit more PTSD symptoms if their trauma 
exposure was more severe (Grasso et al., 2016; Hagan, Sulik, & Lieberman, 2016; Wolmer 
et al., 2015). Therefore, researchers have proposed a “dose-response” relationship between 
the amount and intensity of traumatic exposure and the severity of mental health outcomes, 
like PTSD (e.g., Finkelhor, Ormrod, & Turner, 2009; Slone & Mann, 2016). 
3.3.2 Individual risk factors for PTSD 
Current meta-analyses of school-aged children and adolescents after various 
traumatic events indicate a gender difference, with girls more likely to develop PTSD than 
boys. Where it was found linked to PTSD, age yielded only small effects (Alisic et al., 2011; 
Cox, Kenardy, & Hendrikz, 2008; Trickey et al., 2012). Similarly, race, minority status, and 
socio-economic status only exerted small effects (Alisic et al., 2011; Trickey et al., 2012). 
In contrast, prior trauma exposure and prior psychopathology (including acute stress, PTSD 
at first measurement, depression, anxiety, and comorbid psychological problems) have been 
found to be important risk factors for PTSD in children and adolescents (Alisic et al., 2011; 
Cox et al., 2008; Trickey et al., 2012). Lastly, some evidence exists suggesting a small to 
medium effect of IQ or academic performance on PTSD in children and adolescents (Trickey 
et al., 2012). 
In young children, evidence on the impact of age and gender on the development of 
traumatic stress reactions remains inconsistent. While some researchers have found that 
younger children develop PTSD more frequently (Scheeringa & Zeanah, 1995), others have 
found the reverse, with older children more likely to develop PTSD (Feldman & Vengrober, 
2011; Graham-Bermann et al., 2008). There also are published studies that indicate no 
relationship between age and PTSD symptomatology (Cohen & Gadassi, 2009; Scheeringa 
et al., 2005). In terms of gender, the majority of studies report no differences in PTSD 
between preschool-age girls and boys (e.g., Cohen & Gadassi, 2009; Graham-Bermann et 
al., 2008; Scheeringa & Zeanah, 2008). However, pre-traumatic psychopathology has 
repeatedly been identified as a predictor of PTSD. In two studies, emotional and 
(externalizing) behavior difficulties were likely to predict PTSD symptoms (De Young et 
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al., 2014; Scheeringa et al., 2006). In addition, initial PTSD severity following exposure to 
a traumatic event predicted persistent PTSD two years later (Scheeringa et al., 2005). Finally, 
one study investigated difficult infant temperament as a predictor of PTSD symptoms in 
young children after witnessing violence, but failed to reveal any such association (Bogat, 
DeJonghe, Levendosky, Davidson, & von Eye, 2006). 
3.3.3 Social environmental risk factors for PTSD 
Social risk factors for children are primarily related to their family, and meta-analyses 
have found parental PTSD to be a strong predictor of children’s and adolescents’ 
posttraumatic stress (ages 1 – 18 years; Alisic et al., 2011; Cox et al., 2008; Trickey et al., 
2012). More generally, poor family functioning has been associated with school-aged 
children’s and adolescents’ posttraumatic stress. Finally, low levels of social support and 
social withdrawal also appear to exert a moderate-size effect on PTSD in school-aged 
children and adolescents (ages 6 – 18 years; Trickey et al., 2012). 
In young children, parental PTSD symptoms have consistently been found to be a 
predictor of PTSD symptoms (e.g., De Young et al., 2014; Meiser-Stedman, Smith, Yule, 
Glucksman, & Dalgleish, 2017; for reviews on armed conflicts, see Hamiel, Wolmer, Pardo-
Aviv, & Laor, 2017; Slone & Mann, 2016). Multiple cross-sectional and longitudinal studies 
have confirmed an associative, predictive or mediating relationship between parental 
(mainly maternal) PTSD and a child’s PTSD (e.g., Bogat et al., 2006; Graf et al., 2011; Pat-
Horenczyk et al., 2017; Scheeringa & Zeanah, 2008). 
Reasons for this strong associations are that young children are highly dependent 
upon their caregivers and attachment is crucial in early childhood (Lieberman, Chu, Van 
Horn, & Harris, 2011). In addition, from a theoretical perspective, Scheeringa and Zeanah 
(2001) proposed a model of relational PTSD to explain this strong association between child 
and parental/caregiver PTSD. The authors describe the co-occurrence of traumatic stress 
reactions in children and parents and how each party’s (usually the parent’s) symptoms 
exacerbates the other’s. Thereby, young children are directly affected by the trauma, and 
their reactions are exacerbated indirectly by their parent’s symptomatology (“compound 
effect”). One proposed mechanism for this indirect effect relates to parents either being 
restricted in their capacity to function as a caregiver (e.g., being unresponsive to their child’s 
needs) or inappropriate in their caregiver functions (e.g., by overprotecting the child or 
repeatedly re-enacting the event). There is recent evidence that both positive and negative 
parenting behaviors are linked to child PTSD (for a review, see Williamson et al., 2017). 
Scheeringa and Zeanah (2001) describe two other effects that might link the child’s and 
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parent’s PTSD. First, a “moderating effect” could be that the caregiver’s relationship with 
the child affects the strength of the association between the traumatic event and the child’s 
PTSD. Second, a “vicarious traumatization effect” may cause the caregiver’s responsiveness 
to the child to be affected by a traumatic event that the child did not experience.  
Family relationship quality is another risk factor for PTSD in young children, 
research finding that lower quality family relationships and mother-child affective 
communication is associated with more PTSD symptoms in young children (Graf et al., 
2011; Milot, St-Laurent, Ethier, & Provost, 2010). Lastly, lower family cohesion and 
adaptability appear to increase the risk of PTSD (Laor, Wolmer, & Cohen, 2001). 
3.3.4 Cognitive appraisals and PTSD 
Current meta-analytic results involving school-aged children and adolescents have 
indicated both peri- and posttraumatic cognitive appraisals as risk factors for PTSD. Features 
related to the subjective experience of the traumatic event have been shown to be of greater 
importance in children’s posttraumatic adjustment than objective features. In this way, 
perceived threat to life, peri-traumatic fear, and thought suppression yield medium to large 
effect sizes predicting PTSD in school-aged children and adolescents (Trickey et al., 2012). 
Recently, a meta-analysis revealed a large effect size for the relationship between negative 
cognitive appraisals (i.e. “Permanent and Disturbing Change” and “Feeble Person in a Scary 
World”; Meiser-Stedman, Smith, et al., 2009) and PTSD (Mitchell, Brennan, Curran, Hanna, 
& Dyer, 2017). 
As for acute stress, no study assessing cognitive appraisals and PTSD has yet been 
published involving young children. 
3.3.5 Methodological considerations on the study of risk factors for PTSD 
As described above for acute stress, with PTSD, research also faces the problem of 
biased proxy reporting (Meiser-Stedman et al., 2008). Meta-analysis results have been 
obtained regarding predictors of PTSD in school-aged children and adolescents. However, 
studies have been inconsistent in how predictors were investigated, which limits inter-study 
comparisons (Alisic et al., 2011). In both young and older children, outcomes are often 
investigated in cross-sectional studies, impeding causal inferences. For young children, 
research on predictors of PTSD is sparse. In addition, the PTSD diagnostic criteria used in 
published research on young children varies extensively. This might change with the new 
DSM-5 PTSD criteria for children six years old and younger (APA, 2013). 
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3.4 Summary and conclusions 
Risk factors for traumatic stress reactions can be categorized well, adopting the 
Transactional Model of Coping with Trauma (Landolt, 2012). It has been empirically shown 
that characteristics of the traumatic event, the individual, and the social environment, as well 
as the child’s own cognitive appraisals of the traumatic experience contribute to the 
development and maintenance of posttraumatic symptomatology in children post trauma. 
Thereby, results suggest that subjective experiences of the traumatic event have a greater 
impact upon posttraumatic adjustment than more objective features (Trickey et al., 2012).  
Counting numbers of existing studies, it is clear that, to date, research has almost 
exclusively investigated predictors of PTSD in school-age children and adolescents. Both 
the investigation of acute stress and the assessment of younger children have been neglected. 
As important risk factors for posttraumatic symptomatology, the categories 
encompassed by the Transactional Model of Coping with Trauma (Landolt, 2012) can also 
serve as targets for treatment when clinically intervening with children after trauma. 
Consequently, the next section describes approaches to prevent traumatic stress reactions in 
children after single-event trauma, from both a theoretical and empirical perspective. 
4 Early Preventive Interventions for Children Following Single-Event 
Trauma 
This section will review theoretical and conceptual models for early preventive 
interventions for children and adolescents after PTEs, and present the current state of 
empirical research on early intervention in children and adolescents following single-event 
trauma. 
4.1 Defining early preventive interventions 
Preventive interventions related to PTEs can be divided into three categories: (1) 
primary preventive interventions to prevent the occurrence of a PTE or the exposure to a 
PTE; (2) secondary preventive interventions to reduce the impact of the PTE within the first 
four weeks of its occurrence in affected individuals (e.g., to reduce acute stress symptoms 
and minimize long-term posttraumatic psychopathology); and (3) tertiary preventive 
interventions to reduce the impact of ongoing posttraumatic stress reactions (e.g., 
psychotherapy). Secondary preventive interventions can be divided into two subtypes. As 
illustrated in Figure 2, it has been proposed that interventions immediately following a 
traumatic event (acute interventions) should be differentiated from those provided between 
day 2 and one month after the event (early interventions). The aim of acute interventions is 
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to stabilize the individual, where the trauma took place. In contrast, the foci of early 
interventions are to deliver psychoeducation, support trauma processing, and foster coping 
skills (Landolt, Cloitre, & Schnyder, 2017). 
 
 
Figure 2. Classification of secondary preventive interventions according to time post 
trauma. PTE, potentially-traumatic event (figure from Landolt, Cloitre, & Schnyder, 
2017, p. 509). 
4.2 Conceptual and evidence-based underpinnings of early interventions 
One model that addresses traumatic stress in pediatric healthcare and guides early 
preventive interventions is the Pediatric Psychosocial Preventive Health Model (PPPHM; 
(Kazak, 2006). This model was based on a biopsychosocial framework and accepts that the 
majority of children and families will adjust well, on their own, in the aftermath of an injury 
or serious illness. It also provides information about the type of preventive intervention 
needed for children and families. Therein, Kazak (2006) distinguishes between three types 
of preventive early intervention. Universal early interventions target the majority of families 
in healthcare settings. They provide general support and psychoeducation, and screen 
children and parents for risks factors for persistent traumatic stress (e.g., acute stress or other 
risk factors). Targeted early interventions are intended for children and families who have 
been screened and identified with acute distress and/or risk factors. They emphasize the 
monitoring and reduction of acute traumatic stress symptoms. Finally, a minority of families 
require clinical/treatment interventions. Such patients require a psychotherapeutic specialist 
who can provide greater-intensity support, as they face severe or persistent traumatic stress. 
Currently, there is evidence that targeted early interventions within a stepped-care 
protocol is the most appropriate approach by which to intervene with children and families 
screened at-risk of developing persistent trauma reactions in the early aftermath of some 
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traumatic experience (De Young & Kenardy, 2017). Recommendations are that early 
interventions should be trauma-focused and cognitive behavioral therapy (CBT)-based; they 
also should include multiple sessions and incorporate therapeutic features like 
psychoeducation, coping strategies, parental involvement, and exposure to trauma-related 
reminders (Kramer & Landolt, 2011). Existing evidence on early interventions are described 
in the next section. 
4.3 State of current research  
Existing research on early interventions to prevent traumatic stress reactions in 
children after single-event trauma is still sparse. Up to now, a clear focus has been put on 
school-age children and adolescents. Table 4 presents a summary of RCTs evaluating the 
efficacy of early interventions for addressing acute and preventing persistent traumatic stress 
reactions in children of all ages following single-event trauma, as described in the following 
sections. 
4.3.1 School-age children and adolescents 
Both universal (five studies) and targeted (three studies) early interventions have been 
developed and evaluated in school-age children and adolescents after single-event trauma in 
randomized controlled studies. A detailed summary is presented in Table 4. In the large 
majority of studies, the early interventions were delivered to both the child and parents 
following an accidental injury involving the child. Formats of early interventions range from 
simple information-provision via the distribution of booklets and access to online tools (non-
directed and directed information, self-directed interactive games) to face-to-face 
interventions with one to four sessions. The main results regarding the efficacy of both 
universal and targeted early interventions will be presented in the following paragraphs. 	  
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Table 4 Evidence on early interventions in children and adolescents after single-event trauma 
Evidence on early interventions in children and adolescents after single-event trauma 
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Table 4 (continued) 
Evidence on early interventions in children and adolescents after single-event trauma 
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Randomized controlled studies evaluating universal early interventions after 
accidental injuries did not detect any effect of the early interventions on child PTSD 
symptoms. One information-based early intervention has been shown to be effective at 
reducing child anxiety symptoms six months after the injury (Cox, Kenardy, & Hendrikz, 
2010). Further, Kenardy, Cox and Brown (2015) discovered that initial child distress was a 
moderator of treatment effect of the intervention proposed by Cox et al. (2010). More 
specifically, the authors were able to show that the intervention was most effective in 
reducing posttraumatic reactions when given to children demonstrating high levels of initial 
distress. Two web-based early interventions focusing on psychoeducation, either for children 
(Kassam-Adams et al., 2015) or parents (Marsac et al., 2013) failed to uncover any effects 
for either the child’s or parent’s PTSD after the child experienced medical trauma or an 
accidental injury. Likewise, the only evaluated single-session early intervention, delivered 
by a psychologist, was inefficacious at reducing PTSD symptoms in children after road 
traffic accidents (Zehnder, Meuli, & Landolt, 2010); though, in a subsample of children ages 
7 – 11 years, the intervention was found to be efficacious at decreasing depressive symptoms 
and behavioral problems. 
Three RCTs evaluated targeted early interventions that adopted a stepped-care 
approach via screening for PTSD risk. To date, the Child and Family Traumatic Stress 
Intervention (CFTSI) is the only intervention proven efficacious at reducing the rate and 
severity of PTSD in children after various PTEs (Berkowitz, Stover, & Marans, 2011). In 
that study, decreased anxiety-related symptoms were detected in children from the 
intervention group three months after the accident. The CFTSI included four sessions with 
children and parents, each administered by a clinician. 
The remaining two targeted early interventions included two sessions delivered by a 
nurse or social worker or by a psychologist; neither approach appeared to impact PTSD in 
children six months after unintentional injuries (Kassam-Adams et al., 2011; Kramer & 
Landolt, 2014). However, relative to controls, Kramer and Landolt (2014) found a 
significant decrease in PTSD intrusion symptoms and internalizing behavior difficulties 
among intervention-group children 7 – 16 years old three months after the accident. 
4.3.2 Young children 
Kramer und Landolt (2014) are the first and only researchers, to date, to enroll 
children under the age of six years in an RCT, specifically testing the efficacy of a targeted 
two-session early intervention among accidentally-injured children between the ages of 2 
and 6 years. Unfortunately, the authors failed to discover any effect of the intervention, in 
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terms of either reducing the rate of PTSD diagnoses or PTSD symptoms, or behavior 
difficulties in children 2 – 6 years of age. 
4.4 Summary and conclusions 
In summary, promising early-intervention approaches appear to exist from both a 
theoretical and empirical point of view for children after a single traumatic event, in terms 
of reducing acute stress and preventing persistent traumatic stress reactions from developing. 
Still, the existing interventions differ in mode, timing, number of sessions and content. While 
some determinants have been documented to be important characteristics of early treatment 
— like providing psychoeducation — more studies are needed to come to some age-specific 
consensus regarding essential early-intervention components. Evidence supporting the 
efficacy of early interventions also only exists for children of at least school age. While a 
universal early intervention did not prevent persistent PTSD, targeted early intervention did 
appear to curb PTSD in two studies (Berkowitz et al., 2011; Kramer & Landolt, 2014). 
5 General Summary and Limitations of the Current Literature 
As detailed in the above chapters, research on acute stress in children is still evolving. 
Only recently has studying risk factors for acute stress in children and adolescents gained 
more interest. Hence, research on risk factors for acute stress is sparse, and variables 
described in the Transactional Model of Coping with Trauma (Landolt, 2012) have still not 
been analyzed comprehensively. According to this model, subjective cognitive appraisals 
occupy a central role in the interplay between predictors of posttraumatic stress reactions. 
However, very little is known about their influence on acute stress. Especially, appraisals of 
guilt have not be analyzed in the context of acute stress.  
Moreover, although there is a growing body of research on trauma in early childhood, 
studies remain lacking for young children. As a more specific example, no separate 
diagnostic criteria exist for acute stress in young children in either of the two current main 
classification systems: the DSM-5 (APA, 2013) or ICD-11 (WHO, 2018). Consequently, no 
standardized instrument exists to assess acute stress in young children. It is, therefore, not 
surprising that there is a dearth of information available about acute stress in young children. 
Prevalence rates are lacking. The two studies that assessed rates of acute stress in young 
children revealed numbers of a very wide range. Importantly, predictors of acute stress and 
their interplay still must be investigated in young children. 
Already, considerable research has been published demonstrating that young children 
are at particular risk of exposure to PTEs and, subsequently, of developing traumatic stress 
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reactions. The inclusion of a developmentally more suitable subtype of PTSD for young 
children in the DSM-5 (APA, 2013) marks an important first step toward adequately 
capturing the symptoms of young children. Despite this, the mental health needs of young 
traumatized children and their parents remain under-recognized, and only a small proportion 
of young traumatized children receiving adequate treatment (Segal, Guy, & Furber, 2018). 
Owing to the dearth of information on acute stress, research is also lacking for 
interventions targeting acute stress to prevent persistent posttraumatic stress reactions. While 
there is some evidence supporting the efficacy of targeted early interventions for PTSD in 
school-age children and adolescents, only one study examined the efficacy of an early 
intervention in young children – without finding any effects in this age group (Kramer & 
Landolt, 2014). Thus, it remains entirely unclear which early intervention is best in young 
children after traumatic experiences. More specifically, there is much uncertainty about how 
and when to best provide such early psychological interventions. It is, therefore, crucial to 
develop and evaluate more age-specific approaches. 	  
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B EMPIRICAL CONTRIBUTIONS 
1 Research Questions 
The present thesis addresses gaps of exiting research and aims to provide further 
evidence by: (1) analyzing risk factors for acute stress in both school-age and younger 
children after an accidental injury (Papers I and II, respectively); and (2) developing and 
evaluating an early intervention designed to reduce acute stress in young children and 
prevent persistent posttraumatic stress reactions (Papers III and IV). More specifically, the 
four empirical contributions address the following research questions:  
a) Are characteristics of the (a) individual, (b) the trauma, (c) the social environment, and 
(d) the child’s cognitive appraisals of guilt, risk factors for acute stress in children and 
adolescents after road traffic accidents (RTAs)? 
b) How do the risk factors of (a) injury severity and (b) parental acute stress interplay and 
impact young children’s acute stress after burn injuries? 
c) How to best provide early intervention to accidentally-injured young children? 
d) Is the CARE early intervention more efficacious than treatment as usual (TAU) at 
reducing PTSD symptom severity (primary outcome), the rates of diagnosed PTSD 
and functional impairment, and behavior difficulties (secondary outcomes), three and 
six months post-injury in young children? 
2 General Methods 
To answer the research questions stated above, multiple methodological research 
designs were employed, drawing data from two research projects. A broad age spectrum 
from toddlerhood to adolescence was assessed, the first paper focusing on children and 
adolescents, while papers II to IV involved younger children, from one to six years of age. 
An overview of the four study designs, procedures, samples, measurements, and statistical 
analyses will be given in the following sections. 	  
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2.1 Paper I 
Paper I of the present thesis was based on data collected in the project Psychological 
Intervention in Children after Road Traffic Accidents (PICARTA) - an RCT that evaluated 
the efficacy of an early psychological intervention for school-age children and adolescents 
after an RTA (Zehnder et al., 2010). In this study, extended baseline data from the PICARTA 
study were used, the data collected approximately 10 days after the accident, before 
assigning participants to the two treatment arms of the RCT. The sample consisted of 101 
children and adolescents ranging from 7 – 16 years old who had experienced an RTA, as 
well as their mothers. Data were collected via standardized interviews and questionnaires. 
Associations between the children’s acute stress and the following risk factors were 
investigated, via multiple hierarchical regression analysis: (a) characteristics of the 
individual (gender, age, pre-traumatic psychopathology); (b) characteristics of the trauma 
(injury severity and inpatient treatment); (c) characteristics of the social environment 
(maternal PTSD symptoms and socioeconomic status); and (d) cognitive appraisals of the 
event, specifically about guilt. 
2.2 Papers II – IV 
Papers II to IV evolved from the project Prevention of Posttraumatic Stress 
Symptoms in Young Children with Burns: a Randomized Controlled Trial (Swiss National 
Science Foundation #100014_149158). Figure 3 illustrates the study design of this project 
and points out at which stages studies II and IV were conducted during study flow. The RCT 
followed a stepped-care protocol, whereby participating children were screened for their risk 
of developing PTSD from six to eight days after the accident. Afterwards, children identified 
as at high risk were randomized into one of two treatment groups — one group offered the 
CARE intervention and the other treatment as usual — while children considered at low-risk 
remained untreated. Follow-up assessments were conducted both three and six months after 
the accident in the high-risk group and at six months only in the low-risk group. 
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Figure 3. Study flow of RCT “Prevention of posttraumatic stress symptoms in young 
children with burns” 
 
In Paper II, extended baseline data were investigated via standardized questionnaires. 
These data were collected approximately two weeks after each child’s accident, before the 
randomization of participants into the intervention or control group. All children, both those 
determined to be at high risk during screening and those at low risk for developing PTSD, 
were included in the sample. Participants consisted of children, ranging from 1 – 4 years of 
age, who had experienced an accidental burn injury, as well as both their parents. The 
primary outcome was acute stress in young children. As mentioned before, no age-specific 
diagnostic criteria and no instrument exist to capture acute stress in young children. 
Therefore, acute PTSD was assessed excluding the time criterion. Two risk factors for acute 
stress in young children —injury severity and parental acute stress — were analyzed in a 
mediational model. Structural equation modelling was used to investigate the interplay 
between injury severity, the mediating variables of mothers’ and fathers’ acute stress, and 
their influence on the outcome variable of acute stress in the child. 
Paper III presents the study protocol for the above-mentioned RCT on early 
intervention in young injured children and a parallel RCT conducted in Brisbane, Australia. 
In international collaboration with researchers from the University of Queensland, the 
Coping with Accident Reactions (CARE) intervention was developed. The CARE program 
is a targeted early intervention designed to address acute stress in young children and their 
parents after accidental child injuries and, thus, prevent persistent traumatic stress reactions. 
Recruitment
Risk screening
Randomization
3-months follow-up assessment
Baseline assessment
6-months follow-up assessment
Paper II
Paper IV
High risk Low risk
Intervention Control
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This two-session early intervention includes a trauma narrative, psychoeducation about child 
and parental stress reactions, education about parenting behaviors, coping strategies to 
manage acute stress in both children and parents, and the provision of developmentally 
appropriate resources (i.e. owl toy and storybooks). A detailed description of the CARE 
intervention, as well as information on its theoretical foundation and methods used for its 
evaluation, is available in Paper III.  
For Paper IV, the data collected in the two international RCTs conducted in 
Switzerland and Australia were combined and examined. This combined analysis 
investigated the efficacy of the CARE intervention at reducing acute stress reactions in 
young injured children (ages 1 – 6 years) in both Switzerland and Australia. The primary 
outcome was change in PTSD symptom severity in the children between the baseline 
assessment (two weeks after the trauma acute PTSD without the time criterion was assessed), 
and both a three and six-month follow-up assessment. Three secondary outcomes — change 
in the number of PTSD diagnoses, confirmed functional impairment, and behavioral 
difficulties — also were analyzed. To achieve this analysis, multilevel modelling and 
multilevel logistic regression analyses were used. Data were collected via standardized 
interviews and questionnaires. 	  
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3 Papers Presented in the Present Thesis 
The research questions mentioned above led to four peer-reviewed manuscripts. 
Papers I to III have already been published. Paper IV has been submitted, reviewed and is 
currently in revision (November 2018). The four papers are described in full detail in the 
subsequent paragraphs. The following declaration of conflicts of interest applies to each of 
the four studies: All authors declare no conflicts of interest. 
3.1 Paper I: Guilt is Associated with Acute Stress Symptoms in Children after Road 
Traffic Accidents 
 
Reference: Haag, A-C., Zehnder, D. & Landolt, M.A. (2015). Guilt is associated with 
acute stress symptoms in children after road traffic accidents. European Journal of 
Psychotraumatology, 6, 29074. https://doi.org/10.3402/ejpt.v6.29074 
Abstract 
Background: Although previous research has consistently found considerable rates 
of acute stress disorder (ASD) in children with accidental injuries, knowledge about 
determinants of ASD remains incomplete. Guilt is a common reaction among children after 
a traumatic event and has been shown to contribute to posttraumatic stress disorder. 
However, its relationship to ASD has never been examined. Objective: This study assessed 
the prevalence of ASD in children and adolescents following road traffic accidents (RTAs). 
Moreover, the association between peritraumatic guilt and ASD was investigated relying on 
current cognitive theories of posttraumatic stress and controlling for female sex, age, 
socioeconomic status (SES), injury severity, inpatient treatment, pretrauma 
psychopathology, and maternal posttraumatic stress symptoms (PTSS). Methods: One 
hundred and one children and adolescents (aged 7 - 16 years) were assessed by means of a 
clinical interview approximately 10 days after an RTA. Mothers were assessed by 
questionnaires. Results: Three participants (3.0%) met diagnostic criteria for full ASD 
according to DSM-IV, and 17 (16.8%) for subsyndromal ASD. In a multivariate regression 
model, guilt was found to be a significant predictor of ASD severity. Female sex, outpatient 
treatment, and maternal PTSS also predicted ASD severity. Child age, SES, injury severity, 
and pretraumatic child psychopathology were not related to ASD severity. Conclusions: 
Future research should examine the association between peritraumatic guilt and acute stress 
symptoms in more detail. Moreover, guilt appraisals in the acute phase after an accident 
might be a relevant target for clinical attention.  
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Keywords: Trauma, cognitive appraisals, childhood, injury 
Introduction 
With 186,300 children dying from road traffic accidents (RTAs) worldwide each year 
and many more injured, they represent particularly vulnerable road users (World Health 
Organization, 2015). Because many RTAs meet criteria for a traumatic event, as defined by 
the Diagnostic and Statistical Manual of Mental Disorders*Fifth Edition (DSM-5; American 
Psychiatric Association [APA], 2013), acute stress disorder (ASD) is a common subsequent 
psychological reaction in children and adolescents (Ellis, Stores, & Mayou, 1998). ASD is 
defined via five symptom categories: intrusion, negative mood, dissociation, avoidance, and 
hyperarousal (APA, 2013). Previous studies among school-aged victims of RTAs that 
utilized DSM-IV diagnostic criteria (APA, 1994) have revealed ASD prevalence rates 
between 1.6 and 15.0% (Mdn = 8.0%; B. Bryant et al., 2004; Kassam-Adams & Winston, 
2004; Meiser-Stedman, Dalgleish, et al., 2007; Winston et al., 2002, 2005). These widely 
diver- gent rates are likely related to methodological issues, such as small and heterogeneous 
samples and the lack of any standardized assessment of ASD criteria.  
Although numerous studies have been published on risk factors for posttraumatic 
stress disorder (PTSD) in children and adolescents (for a review, see Trickey et al., 2012), 
there is little research specifically on determinants of ASD. Published studies have generated 
inconsistent results regarding trauma- and individual-related variables (e.g., Di Gallo, 
Barton, & Parry-Jones, 1997; Kassam-Adams & Winston, 2004; Meiser-Stedman, 
Dalgleish, et al., 2007). Consistent associations have been found between children’s acute 
stress symptoms and parental distress (Daviss et al., 2000; Saxe, Miller, et al., 2005). 
However, to the best of our knowledge, only one previous study has examined the 
association between peritrauma variables and DSM-IV (APA, 1994)-based ASD in school-
aged children and adolescents following RTAs via a multivariate predictive model. This 
study identified injury severity and receiving medical care as significant predictors of ASD 
symptoms (Winston et al., 2005). 
Compendiously, previous research on determinants of ASD has not examined the 
relationship between peritraumatic guilt for a traumatic event and ASD in children and 
adolescents. However, with a prevalence rate of 33% among school-aged children, guilt is a 
common reaction after they experience a traumatic event (Fletcher, 2003). In addition, guilt 
appraisals usually begin in the early aftermath of a traumatic event and, therefore, could 
influence acute stress symptoms.  
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According to Wilson, Droždek, and Turkovic (2006), guilt is self-recrimination for 
failed personal enactments. Kubany and Watson’s concept of posttraumatic guilt (2003) 
posits two determinants - distress and cognitions - and has most recently gained empirical 
support (Browne, Trim, Myers, & Norman, 2015). Guilt is a negative appraisal and can thus 
have detrimental effects upon posttraumatic adjustment (Foa, Ehlers, Clark, Tolin, & Orsillo, 
1999). The widely recognized cognitive model of PTSD by Ehlers and Clark (2000) 
describes how negative appraisals of a traumatic event, like guilt, lead to posttraumatic stress 
because they maintain a sense of threat. This hinders the individuals from properly 
processing the traumatic event. There is also evidence that this model can theoretically 
(Meiser-Stedman, 2002) and empirically be applied to children and adolescents after RTAs 
(Ehlers, Mayou, & Bryant, 2003). 
Notably, several studies on accidentally injured children and adolescents have 
identified an association between posttraumatic stress and negative appraisals (Bryant, 
Salmon, Sinclair, & Davidson, 2007; Hitchcock, Ellis, Williamson, & Nixon, 2015; Meiser-
Stedman, Dalgleish, Glucksman, Yule, & Smith, 2009) and trauma-related guilt in particular 
(Greenberg & Keane, 2001). Moreover, both cross-sectional and longitudinal studies 
involving other childhood-trauma samples have consistently revealed the negative effect of 
guilt on posttraumatic stress symptoms (PTSS; e.g., Kletter, Weems, & Carrion, 2009; 
Melville, Kellogg, Perez, & Lukefahr, 2014; Punamäki, Palosaari, Diab, Peltonen, & Qouta, 
2014; Stotz, Elbert, Müller, & Schauer, 2015). Based on this research, guilt - specifically, 
self-blame for a traumatic event - now is listed as a symptom of PTSD in DSM-5 (APA, 
2013). 
To summarize, there is a shortage of studies that examine the prevalence and 
determinants of ASD in children and adolescents after RTAs. Specifically, studies 
investigating the role of peritraumatic guilt in ASD are completely lacking. The aims of the 
present study were, therefore, twofold. First, we aimed to assess the pre- valence of ASD in 
school-aged children and adolescents after RTAs. Based on previous findings, we expected 
that the prevalence of ASD would be in the range of 6 - 10%. Second, we sought to examine 
the association between guilt, specifically self-blame for a traumatic event, and the severity 
of ASD symptoms, while controlling for demo- graphic, medical, and individual- and 
trauma-related variables (female sex, age, socioeconomic status (SES), injury severity, 
inpatient treatment, pretraumatic psycho- pathology, and maternal PTSS). Based on the 
cognitive model of PTSD by Ehlers and Clark (Ehlers & Clark, 2000) and other previous 
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research, we hypothesized that guilt would have a significant positive association with ASD 
severity.  
Methods 
Participants  
Participants consisted of children and adolescents ranging from 7 to 16 years who 
had experienced an RTA as well as their mothers. Children and adolescents were eligible for 
participation if the following inclusion criteria were met: 1) medical treatment (inpatient or 
outpatient) at University Children’s Hospital, Zurich immediately after an RTA; 2) fluency 
in German; 3) no severe head injury (Glasgow Coma Scale [GCS] 11); and 4) no previous 
evidence of cognitive impairment (according to medical records). Participants were recruited 
continuously over a period of 3 years. Families were contacted within the first week of their 
child’s accident. Out of 139 children and adolescents who met the inclusion criteria, 38 
refused to participate, the primary reasons being lack of interest or time. The final study 
sample, therefore, consisted of 101 children or adolescents and their mothers (N = 93). Non-
participants and participants did not differ significantly in terms of their age (t = 0.36, p = 
.72), sex (χ² = 2.96, p = .09), nationality (χ² = 6.19, p = .40), severity of injuries as defined 
below (U = 1,531.50, p = .07; non- participants: M = 4.89, SD = 5.23, Mdn = 3.00) or whether 
they had experienced the RTA as a passenger, pedestrian, cyclist, or other (χ² = 3.00, p = 
.56).  
Procedures 
This study was embedded within a randomized controlled trial (RCT) evaluating the 
efficacy of an early psychological intervention for school-aged children and adolescents after 
an RTA (Zehnder et al., 2010). In this study, we present extended baseline data collected 
approximately 10 days after the accident, before allocation of participants to the two 
treatment arms of the RCT. In accordance with ethics standards, written informed consent 
was obtained from all parents and all children above the age of 12. Children and adolescents 
were assessed by means of a standardized face-to-face interview (30 - 45 min), either at the 
participant’s home or at the hospital. Mothers were assessed at the same time by means of a 
written questionnaire. Medical data were obtained from patient records and attending 
physicians.  
Measures  
Child acute stress disorder (ASD). Symptoms of accident- related ASD in children 
and adolescents were assessed using the IBS-A-KJ (“Interview zur Akuten 
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Belastungsstörung bei Kindern und Jugendlichen”; Steil & Füchsel, 2006) ), a standardized 
clinical interview based on DSM-IV criteria (American Psychiatric Association [APA], 
2000). Using a five-point Likert scale, the frequency and intensity of all ASD symptoms 
(clusters B - E: dissociation, intrusion, avoidance, and hyperarousal) were assessed. A 
symptom was considered present if the frequency score was at least “1“ (“rarely“) and the 
intensity was rated as at least “2“ (“somewhat“). In addition, functional impairment was 
assessed and an ASD diagnosis assigned according to the DSM-IV (APA, 2000). 
Subsyndromal ASD was diagnosed if criteria for at least three of the four symptom clusters 
were met (R. A. Bryant et al., 2007). For each of the four symptom clusters, a severity score 
was derived by summing up both the frequency and intensity items. A total ASD severity 
score was calculated by adding up all symptom items. The IBS-A-KJ is considered a reliable 
and valid measure of ASD in children and adolescents (Steil & Füchsel, 2006). In this study, 
internal consistency of the IBS- A-KJ total ASD severity score was found to be good 
(Cronbach’s α = .86).  
Guilt. Guilt - i.e., self-blame for the accident - was assessed during the interview with 
the child by means of a single question: “Do you feel guilty for causing the accident?“ 
Response options indicating the frequency of feelings of guilt were provided on a three-point 
Likert scale (“never“, “sometimes“, “frequently“).  
Pretrauma psychopathology. Pretrauma psychopathology was assessed by asking the 
mother if her child had ever received psychological treatment before the accident.  
Injury severity. Injury severity was rated by a physician using the Modified Injury 
Severity Scale (MISS; Mayer, Matlak, Johnson, & Walker, 1980). This highly reliable and 
widely used instrument measures the severity of injuries in different bodily systems. Severity 
scores range from 1 (no injury) to 75 (a life-threatening injury) with scores greater than 25 
indicating a severe injury.  
Inpatient treatment. Information about admission for inpatient treatment - i.e., 
spending at least one night at hospital - was retrieved from the patients’ medical records.  
Loss of consciousness. Whether initial loss of conscious- ness occurred after the 
accident was retrieved from the patients’ medical records.  
Parental posttraumatic stress. To assess PTSS in mothers, the German version 
(Ehlers, Steil, Winter, & Foa, 1996) of the Posttraumatic Diagnostic Scale (PDS; Foa, 1995) 
was used. The PDS provides both a score for PTSD severity and a categorical PTSD 
diagnosis - here related to the child’s RTA - as per the DSM-IV (APA, 1994). In this study, 
the sum of all 17 symptom items (criteria B - D) was calculated and used as a measure of 
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PTSD severity, with scores ranging from 0 to 51 and higher scores indicating more severe 
PTSD symptoms. Mothers rated the frequency of each symptom on a four-point Likert scale. 
The internal consistency of the scale in this study was excellent (Cronbach’s α = .93) and 
almost identical to that of the original version (Foa, Cashman, Jaycox, & Perry, 1997).  
Socioeconomic status (SES). SES was calculated via the summation of two ratings: 
1) paternal occupation and 2) maternal education. Each rating was scored 1 6, with 
summation scores ranging from 2 to 12 points. Three social classes were defined: SES scores 
2 - 5, lower class; SES scores 6 - 9, middle class; and SES scores 10 - 12, upper class. This 
measure has been shown to be a reliable and valid indicator of SES in Switzerland (Landolt, 
Vollrath, Ribi, Gnehm, & Sennhauser, 2003). 
Demographics. Demographic information (sex, age, nationality) was obtained from 
interviews with the children and adolescents, as well as from questionnaires completed by 
the parents.  
Statistical analysis  
Data were analyzed using SPSS statistical software for Windows, version 20 (SPSS 
Inc., Chicago, IL, USA). Comparisons between participants and non-participants were 
performed with Student’s t-tests for continuous data, χ²-tests for categorical variables, and 
Mann	Whitney U	 tests to assess differences in variables with non-normal distributions. 
Kolmogorov	 Smirnov goodness-of-fit tests were performed to test for normality of the 
dependent variable (ASD severity score). Because the variable was not normally distributed 
(K-S-Z = 1.60, p = .01), a square-root transformation was performed to achieve normality 
(K-S-Z = 0.09, p = .07). ASD severity scores per cluster were also square-root transformed. 
However, they did not achieve normality. Bivariate associations of studied variables were 
examined by means of Spearman correlation coefficients due to the non-normal distribution 
of many of the variables. Multiple linear regression analysis was performed to analyze guilt 
as a predictor variable of ASD, while controlling for other independent variables. Likewise, 
the four ASD symptom clusters were analyzed in separate multivariate predictive models. 
Based on the literature and the strength of bivariate associations with ASD severity, the 
following independent variables were chosen for entry into the model: guilt appraisal, sex, 
age, SES, injury severity, inpatient treatment, pretrauma psychopathology of the 
participating child or adolescent, and maternal PTSS.  	  
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Results 
Sample characteristics  
The mean age of the child and adolescent participants was M = 11.55 years (SD = 
2.70, Min = 7.08, Max = 16.33). Fifty-nine (58.4%) were male. There were more Swiss 
families (n = 75, 74.3%) than non-Swiss families. Children were involved in an RTA either 
as a passenger (car 15.8%, motorcycle 6.9%), pedestrian (33.7%), cyclist (27.7%), or other 
(15.8%). The vast majority of the mothers were not involved in the RTA (86.1%); some 
witnessed the accident (12.9%), whereas one was injured in the same accident (1.0%). 
Considering the possible range of injury severity (1 75), the MISS was low in most subjects, 
as indicated by a mean M = 5.92 (SD = 4.96, Mdn = 5.00). Sixteen patients (15.8%) 
experienced loss of consciousness. Twelve (12.0%) suffered from some mild traumatic brain 
injury (n = 2 with a GCS score of 12; n = 3 with GCS of 13; n = 7 with GCS of 14). The 
majority of the subjects were hospitalized in the after- math of the accident (n = 62, 61.4%) 
and most had not attended psychotherapy prior to the accident (n = 81, 80.2%). The mean 
severity of PTSD symptoms (M = 9.75 out of 51, SD = 9.76) among mothers was rather low. 
Nearly half of the subjects were of upper SES (n = 46, 45.5%), followed by 36 (35.6%) 
middle class and 11 lower class (10.9%). The SES of eight families was unknown (7.9%). 
Fifteen children or adolescents indicated frequent appraisals of guilt (14.9%), whereas 49 
(48.5%) reported having experienced them sometimes, and 37 (36.6%) never.  
Prevalence of ASD  
Table 5 presents descriptive statistics for ASD symptoms and diagnosis. Three 
(3.0%) participants met full criteria for ASD, as per the DSM-IV (APA, 2000), whereas 17 
(16.8%) met criteria for subsyndromal ASD. About half of the subjects met criteria for 
intrusion and hyperarousal clusters, whereas roughly 20% met those for avoidance, and only 
approximately 13% met those for dissociation.  	  
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Table 5 Descriptive statistics for ASD symptoms and diagnosis 
Descriptive statistics for ASD symptoms and diagnosis 
Dissociation (cluster B)  
% meeting DSM-IV criteria 12.9 
Mean number of symptoms (SD)   0.87 (1.18) 
Mean symptom severity (SD)   6.63 (5.88) 
Intrusion (cluster C)  
% meeting DSM-IV criteria 50.5 
Mean number of symptoms (SD)   1.27 (1.58) 
Mean symptom severity (SD)   8.61 (8.29) 
Avoidance (cluster D)  
% meeting DSM-IV criteria 20.8 
Mean number of symptoms (SD)   0.21 (1.25) 
Mean symptom severity (SD)   1.79 (2.30) 
Hyperarousal (cluster E)  
% meeting DSM-IV crieria 51.5 
Mean number of symptoms (SD)   1.00 (1.25) 
Mean symptom severity (SD)   7.29 (7.30) 
All four symptom clusters   
% meeting DSM-IV criteria for full ASD    3.0 
 % meeting DSM-IV criteria for subsyndromal ASD  16.8 
Mean ASD total symptom severity (SD)  24.33 (19.76) 
Note. N = 101. ASD = acute stress disorder, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders 
(APA, 2000). 
 
Associations between acute stress symptomatology and study variables Spearman 
correlation coefficients for study variables and ASD severity are presented in Table 6. ASD 
severity was significantly correlated with female sex, SES, and maternal PTSS. 
 
Table 7 summarizes statistics for the multiple regression model with total ASD 
severity as the dependent variable. Guilt, female sex, and maternal PTSS were found to be 
significant predictors of ASD severity. Moreover, having been treated as an inpatient 
predicted less severe ASD. Age, SES, injury severity, and pretrauma psychopathology were 
not found to be predictive of ASD severity. Overall, the model was significant at a p < .001 
level, with the predictor variables accounting for 36% of the variance in the child’s ASD 
severity. 
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Table 6 Summary of intercorrelations for independent variables and ASD severity 
Summary of intercorrelations for independent variables and ASD severity 
 1 2 3 4 5 6 7 8 9 
1 Female sex -         
2 Child age -.03 -        
3 SES -.10  .01 -       
4 Injury severity -.11  .06  .03 -      
5 Inpatient treat. -.07  .05 -.06 .67** -     
6 Loss of consc.  .02  .06 -.07 .35** .34** -    
7 Guilt -.05  .21*  .11 .00 -.02 .15 -   
8 Pretrauma psych.  .06  .12  .10 -.19 -.20 -.04 .05 -  
9 PTSS Mother  .15 -.08 -.08 .04 .18 .33** -.03 .22* - 
10 Child ASD Sev.  .28**  .17 -.31** -.04 -.10 .13 .15 .13 .36** 
Note. Spearman correlation coefficients. N = 84 - 101. SES = socio-economic status, Inpatient treat. = inpatient 
treatment, Loss of cons. = loss of consciousness. Pretrauma psych. = pretrauma psychopathology,  
PTSS = posttraumatic stress symptoms, Child ASD Sev. = child acute stress disorder severity.  
*p < .05. **p < .01. 
 
 
Table 7 Summary of multiple regression analysis with ASD severity as dependent variable 
Summary of multiple regression analysis with ASD severity as dependent variable  
 B SE B β p 
Female sex .77 .37 .19 .04 
Child age .09 .07 .12 .20 
Socio-economic status -.13 .08 -.16 .10 
Injury severity score .00 .04 .00 .99 
Inpatient treatment -.95 .42 -.23 .03 
Guilt  .63 .26 .22 .02 
Pretrauma psychopathology -.19 .38 -.05 .61 
PTSS Mother .10 .02 .49 .00 
Note. N = 82. ASD = acute stress disorder, SE B = standard error of the regression coefficient,  
PTSS = posttraumatic stress symptoms. R² = .42, R² adjusted = .36, F(8) = 6.75, p < .001.	  
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Table 8 Summary of multiple regression analyses with ASD severity clusters B -	E as dependent variables  
Summary of multiple regression analyses with ASD severity clusters B -	E as dependent 
variables  
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In four separate multiple regression models for each ASD symptom cluster (Table 8) 
the same predictors were identified for clusters C (intrusion) and D (avoidance) as for the 
total ASD severity. Guilt reached borderline significance as a predictor for cluster B 
(dissociation, p	=	 .07), but was not significant with regard to cluster E (hyperarousal, p	=	
.13).  
Discussion 
The two primary aims of this study were to examine the prevalence of ASD among 
children and adolescents following an RTA and to investigate the association between guilt 
and ASD severity, while controlling for other independent variables. The 3.0% prevalence 
of ASD in this sample is at the lower end of previously published estimates. It is considerably 
lower than in two previous samples (8.0%, Kassam-Adams & Winston, 2004); 15.0%, (B. 
Bryant et al., 2004), but higher than the 1.6% reported by Winston et al. (2005). One reason 
for the rather low prevalence in our sample might be that participants were mainly from 
upper SES families. A higher SES usually implies more financial and social resources, which 
in turn can serve as protective factors in stressful situations (Trickey et al., 2012). Another 
reason may be that, in recent years, trauma- informed care has become more widely 
established at our hospital, and one could speculate that this improved care has reduced ASD 
rates. Finally, it is important to consider that the ASD DSM-IV criteria are probably too 
strict for children by requiring three dissociative symptoms to meet that criterion (Meiser-
Stedman, Dalgleish, et al., 2007). 
The second aim of this study was to expand upon previous research on ASD by 
examining its association with guilt. Consistent with our hypothesis, and in line with the 
cognitive model of PTSD developed by Ehlers and Clark (2000), we identified a significant 
concurrent relationship between guilt and ASD symptom severity, even when accounting for 
other relevant factors. The cognitive model of Ehlers and Clark (2000) serves as a good 
paradigm to show the influence of guilt on acute stress. Guilt is a negative trauma appraisal 
that leads to a sense of threat. This, in turn, leads to maladaptive cognitive processing styles, 
such as rumination and avoidance of reminders of the trauma. Thus, the proposed link to 
rumination and avoidance is perfectly consistent with our discovery that guilt was associated 
with the ASD clusters of intrusion and avoidance. Feiring and Cleland (2007) also found 
self-blame to be associated with intrusion, hyperarousal, and avoidance in a longitudinal 
study on sexually abused children. Although, to date, the role of guilt in ASD has never been 
studied in children and adolescents, our results are consistent with previous findings showing 
that guilt predicts longer term PTSS in traumatized children and adolescents (e.g., Kletter et 
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al., 2009). Notably, our results are also in accordance with findings on the relationship 
between self-blame and ASD among adult burn victims (J. F. Lambert, Difede, & Contrada, 
2004). Finally, guilt is consistent with core clinical symptoms of ASD (DSM-5; APA, 2013), 
as it may foster intrusive thoughts, negative mood, hyperarousal, and avoidant behaviors.  
In this study, female sex and acute maternal PTSS also predicted child ASD severity. 
Our finding that girls were more vulnerable to posttraumatic stress is consistent with two 
previous studies among accidentally injured children (B. Bryant et al., 2004; Meiser-
Stedman, Dalgleish, et al., 2007). The underlying mechanism behind this increased 
vulnerability of females is a matter of considerable controversy. In adults, Breslau and 
Anthony (2007) proposed an interaction among biological, cultural, and developmental 
factors.  
Our finding that higher acute maternal PTSS predicted higher child and adolescent 
ASD severity is also in line with previous study results (Daviss et al., 2000; Saxe, Miller, et 
al., 2005). One possible explanation might be that distressed mothers and fathers are less 
able to appropriately support their children during the difficult early posttrauma period 
(Stoddard, Saxe, et al., 2006). In the literature, there is clear evidence that the influence of 
parental PTSS on PTSS in their children is not only related to the acute, but also to the long-
term sequelae of childhood trauma (Landolt, Ystrom, Sennhauser, Gnehm, & Vollrath, 
2012). 
Surprisingly, in the current study inpatient treatment was associated with less severe 
ASD. This is contrary to the findings of De Young, Kenardy, & Cobham (2011) regarding 
PTSD in young children. Reasons for this could be that children admitted to the hospital 
received more professional care (e.g., better availability of social workers and 
psychologists). Inpatient treatment could also ease the cognitive and emotional processing 
of the accident, because needing to communicate and thereby con- front the cause, 
circumstances, and sequelae of the accident and the injury may lead to a better understanding 
of the experience. 
Age, SES, injury severity, and pretrauma psychopathology were not associated with 
ASD in our sample. There are dissenting results reported in the literature regarding the 
relationship between age and ASD (e.g., Meiser-Stedman, Dalgleish, et al., 2007; Winston 
et al., 2005). Contrary to Trickey et al.’s (2012) meta-analysis finding of an association 
between PTSD and lower SES, SES was not related to acute stress in our study. One probable 
reason might be, as discussed above, that low SES was infrequent in our sample. Although 
the lack of any association between injury severity and ASD is contrary to the results of 
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Winston et al. (2005), it is consistent with other studies on ASD in children after RTAs (e.g., 
Kassam-Adams & Winston, 2004; Saxe, Miller, et al., 2005). Research on the importance of 
pretraumatic psychopathology is inconsistent as well (Daviss et al., 2000; Di Gallo et al., 
1997). These inconsistencies could be due to different ages of the participants, different 
samples of trauma-exposed children, and inconsistent assessment of this variable, as well as 
the different statistical analysis methods adopted.  
Although this is the first study to use a multivariate predictive model to examine 
guilt’s role in ASD in children and adolescents after RTAs, several limitations should be 
mentioned. First, underrepresentation of non- Swiss and lower SES families may have biased 
our ASD rates to yield overly positive outcomes. Second, excluding patients with moderate-
to-severe head injuries might have affected our results in an unknown way. Third, from a 
methodological point of view, the operationalization of guilt using a single item may be 
problematic, because using a single item implies some measurement error. The so-produced 
error variance can contribute to an under-estimation of the true association between guilt and 
ASD. On the other hand, longer and validated measures - like the State Shame and Guilt 
Scale (SSGS; Marschall, Sanftner, & Tangney, 1994) or the Trauma-Related Guilt Inventory 
(TRGI; Kubany et al., 1996) - would have been too lengthy for the purposes of screening 
children in the aftermath of a traumatic event. Using one item to assess guilt is a more 
economic and feasible way that has been used commonly in previous studies on traumatized 
children (Melville et al., 2014) and adults (e.g., Bakker, Van Loey, Van Son, & Van der 
Heijden, 2010; J. F. Lambert et al., 2004). Fourth, the study’s cross-sectional design does 
not allow for any causal conclusions. Therefore, we do not know whether guilt contributes 
to the development of ASD, ASD leads to or exacerbates guilt, or some third factor 
contributes to both guilt and ASD. Finally, that our multivariate model explained 36% of the 
variance in ASD severity indicates that other variables not assessed in the current study must 
also have been important. These variables might include the child’s trauma history, presence 
or level of pain, accident-related threat appraisals, or paternal stress symptoms. Importantly, 
as the variables were not normally distributed, the results regarding the four ASD cluster 
severities must especially be interpreted with caution. 
These limitations aside, the current study provides several avenues for future 
research. First, the validity of the single-item guilt measure, including its independence from 
measures of other peritraumatic factors, such as distress, should be investigated in future 
studies to ensure that it is guilt and not some other construct that is associated with ASD. 
Second, replicating our findings using more sophisticated and validated measures of guilt is 
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required. Third, including trauma-related guilt in a con- current screening instrument for 
ASD, such as the ASC- Kids (Kassam-Adams, 2006), should be considered. Fourth, as there 
is no evidence regarding the association of early guilt appraisals with later risk for 
posttraumatic stress, prospective studies are needed to examine this pathway. Furthermore, 
the role of guilt in different types of trauma must be investigated more thoroughly. Similarly, 
other forms of guilt, such as regret for not having protected others who were harmed, or 
survivor guilt, may also warrant investigation. Finally, another important issue for future 
research is to examine the association between parental and child guilt appraisals. It has been 
shown that parental guilt is a risk factor for parental PTSS, which in turn influences a child’s 
posttraumatic adjustment (De Young et al., 2014). 
With regard to clinical practice, our results suggest that addressing guilt cognitions 
in children and adolescents might be relevant to treating and preventing ASD symptoms. 
Measuring peritraumatic guilt could improve the assessment and might help to identify those 
children who actually develop ASD.  
Conclusions 
This study provides preliminary evidence that guilt appraisals may be concurrently 
related to ASD in accidentally injured children and adolescents. This finding suggests that it 
might be important for clinicians to assess guilt appraisals at an early stage posttrauma, and 
to consider including cognitive strategies in early intervention protocols.  
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3.2 Paper II: Young Children’s Acute Stress after a Burn Injury: Disentangling the 
Role of Injury Severity and Parental Acute Stress 
 
Reference: Haag, A.-C. & Landolt, M.A. (2017). Young Children’s Acute Stress 
After a Burn Injury: Disentangling the Role of Injury Severity and Parental Acute Stress. 
Journal of Pediatric Psychology, jsx059. https://doi.org/10.1093/jpepsy/jsx059 
Abstract 
Objective: Although injury severity and parental stress are strong predictors of 
posttraumatic adjustment in young children after burns, little is known about the interplay 
of these variables. This study aimed at clarifying mediation processes between injury 
severity, mother’s, father’s and young child’s acute stress. Methods: Structural equation 
modeling was used to examine the relationships between injury severity, parental and child 
acute stress. Parents of 138 burn-injured children (ages 1-4 years) completed standardized 
questionnaires on average 19 days post-injury. Results: Sixteen children (11.7%) met DSM-
5 preschool criteria for posttraumatic stress disorder (excluding time criterion). The model 
revealed a significant mediation of maternal acute stress, with the effect of injury severity 
on a child’s acute stress mediated by maternal acute stress. Paternal acute stress failed to 
serve as a mediating variable. Conclusions: Our findings confirm mothers’ crucial role in 
the posttraumatic adjustment of young children. Clinically, mothers’ acute stress should be 
monitored. 
Keywords: burns; children; parents; posttraumatic stress; structural equation 
modeling. 
Introduction 
Young children are particularly at risk of accidental burn injuries, with children aged 
< 3 years accounting for 80% of all pediatric burn injuries (Schiestl, Beynon, & Balmer, 
2007). Many burn accidents meet criteria for a traumatic event, as defined by the Diagnostic 
and Statistical Manual of Mental Disorders, 5th edition (5DSM-5; American Psychiatric 
Association [APA], 2013). Posttraumatic stress presents itself differently in young children 
(Scheeringa, 2009). A developmentally sensitive subtype of Posttraumatic Stress Disorder 
(PTSD) has therefore been included in the DSM-5 (APA, 2013). PTSD for children of ≤ 6 
years includes three symptom clusters, namely (1) intrusion, (2) avoidance and negative 
alterations in cognitions and mood, and (3) arousal. Owing to cognitive and verbal 
capacities, the diagnostic criteria for young children are anchored more behaviorally. Most 
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changes with regard to the ≥6 years PTSD criteria have been made in the section of 
avoidance and negative alterations in cognitions and mood. Because these symptoms are 
more difficult to assess (e.g. avoidance of thoughts) or even developmentally impossible 
(e.g. sense of a foreshortened future) in young children, less symptoms are required. Notably, 
while there is a preschool-type of PTSD in the DSM-5, there are no specific criteria for Acute 
Stress Disorder (ASD) in young children (APA, 2013). This is problematic because recent 
research has shown that the current ASD criteria are probably not developmentally sensitive 
enough in order to reliably assess acute stress in young children (McKinnon et al., 2016). 
Consequently, standardized and validated measures to assess symptoms of ASD in 
preschool-age children are lacking.  
Studies among young children aged 1 - 6 years have revealed acute posttraumatic 
stress symptoms (PTSS) within one month after a medically attended burn injury in 29% of 
the children (Stoddard et al., 2006) and rates of PTSD after one month in the range of 3 to 
25% (De Young, Kenardy, Cobham, & Kimble, 2012; Graf, Schiestl, & Landolt, 2011; 
Stoddard et al., 2016). Moreover, burn injuries in young children are also very stressful for 
parents. There are no data available for ASD, but PTSD rates in parents range from 22% to 
50% after one month (Bakker, Van der Heijden, Van Son, & Van Loey, 2013; De Young, 
Hendrikz, Kenardy, Cobham, & Kimble, 2014).  
The impact of a traumatic event on young children cannot be examined without 
considering specific developmental factors. In early childhood, children are heavily 
dependent on their parents to regulate their emotions (Carpenter & Stacks, 2009). Further 
factors that contribute to young children being overwhelmed are their limited cognitive 
capacity to construct coherent memories (Coates & Gaensbauer, 2009), their limited ability 
to understand the accident and subsequent treatment, and their limited language skills 
(Salmon & Bryant, 2002). From a developmental point of view, young children are therefore 
unlikely able to appropriately appraise the impact of their accident and their injury. As a 
consequence, the child’s appraisal relies heavily on his/her parent’s reactions. If parents are 
stressed, their children are likely to react similarly (Nugent, Ostrowski, Christopher, & 
Delahanty, 2007). 
Analyzing the interplay of traumatic injury and both child and parental acute stress, 
the relationship between the latter must be especially taken into account. Recent reviews 
state that child psychosocial outcomes are highly related to parental PTSD (e.g., Bakker, 
Maertens, Van Son, & Van Loey, 2013; Ee, Kleber, & Jongmans, 2016). Only one study has 
empirically examined acute stress in young children (aged 1-4 years) with burns of moderate 
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severity (percentage total body surface area [%TBSA] burned, M = 14.6, SD = 13.9). This 
path analysis identified a direct relationship between the acute PTSS of the parents and child 
(Stoddard et al., 2006). This same association has been validated cross-sectionally and 
longitudinally in later PTSS among young children (aged 1-6 years) after sustaining a burn 
at the lower end of the severity spectrum (%TBSA, M = 7.6, SD = 7.4 and M = 3.2, SD = 
4.4; De Young et al., 2014; Graf et al., 2011). Investigating the directionality of effects, 
whereas parental PTSS exhibited a significant long-term influence on the child’s PTSS, the 
reverse was not observed (De Young et al., 2014). Recently, one study analyzing maternal 
factors and young child PTSS in a sample with children aged 1 - 6 years exposed to different 
types of trauma showed that maternal PTSS (measured at Time 1) mediated children’s PTSS 
over time, but observed maternal emotional sensitivity (Times 1 and 2) did not (Scheeringa, 
Myers, Putnam, & Zeanah, 2015). Lastly, there is evidence that maternal posttraumatic stress 
mediates the relationship between the exposure to community violence and behavior 
problems in young children, 3 - 5 years of age (Linares et al., 2001). Throughout the studies 
cited above, mainly mothers reported on child symptomatology. The role of fathers has been 
less frequently taken into account. However, in a previously published Dutch study, fathers’ 
acute stress was associated with more behavioral problems in 0 - 5-year-old children with 
minor to moderate burns (%TBSA, M = 7.7, SD = 6.8; Bakker et al., 2014).  
The relationship between parental and child stress has been theoretically explained 
by different approaches. One model, a so called “parenting model,” suggests that traumatic 
events do not necessarily influence children’s emotional and behavioral functioning directly, 
but mediated via the parents’ own posttraumatic stress (Scheeringa, 2009). Parenting 
capabilities are not the scope of the present study. Instead, the indirect pathway from the 
traumatic injury to child’s acute stress via parental acute stress is worth empirical 
investigation. 
With respect to the severity of injury, previous studies revealed an association 
between larger burn size, more invasive medical procedures, longer hospital stays, more 
frequent dressing changes, and more acute and long-term PTSS in 1-6-year-old children (De 
Young et al., 2014; Drake et al., 2006; Graf et al., 2011; Stoddard et al., 2006). Interestingly, 
this effect has not been detected among older children, where subjective appraisals seem to 
be more important than the objective characteristics of the injury (for a review see Trickey, 
Siddaway, Meiser-Stedman, Serpell, & Field, 2012). Likewise, the severity of a young 
child’s (ages 0-6) injury impacts parental posttraumatic stress, with larger burns and more 
medical procedures both associated with more acute and long-term PTSS in their parents 
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(Bakker, Van der Heijden et al., 2013; De Young et al., 2014). A review suggests that there 
might be an indirect relation between children’s burn severity and their posttraumatic 
psychological adjustment (Bakker, Maertens et al., 2013). 
The first phase after a burn accident is especially stressful for children and parents 
(Bakker, Maertens et al., 2013). Parental stress should thus affect a young child’s 
posttraumatic adjustment starting immediately after the accident. Likewise, the severity of 
injury is likely to be of particular importance in the acute aftermath of the traumatic event. 
It is, therefore, especially crucial to examine this acute phase closely if we seek to 
disentangle the influences of both variables on the child’s acute stress. Unfortunately, there 
is currently no validated instrument available to assess ASD in young children. 
Taken together, research investigating acute stress in young children remains sparse. 
Prevalence rates according to DSM-5 (APA, 2013) are lacking; likewise are studies on 
mechanisms explaining the development of acute stress in young injured children. While 
direct relationships appear to be well established between child injury severity and both child 
and parental acute stress, and between parental stress and child acute stress, to the best of 
our knowledge, no study has yet analyzed the interplay between these variables within a 
more complex model. It remains unclear if injury severity and parental acute stress affect 
young children’s acute stress independently or in combination. The latter would be of high 
relevance for clinical practice, as this might point out the importance of monitoring and 
addressing parental acute stress. Young children might react more to their parents’ stress 
than to the severity of their injury. Especially, parents of severely injured children should in 
consequence be monitored closely. 
For the present study, baseline data from an ongoing randomized controlled trial 
(RCT) evaluating the effectiveness of an early intervention for preventing posttraumatic 
stress in children aged 1 - 4 years after burn accidents were used (ClinicalTrials.gov: 
NCT02088814; De Young, Haag, Kenardy, Kimble, & Landolt, 2016). The first aim of this 
study was to assess prevalence rates for diagnoses of acute PTSD (excluding the time 
criterion) in children and for ASD in their parents. We hypothesized that these prevalence 
rates would be in the range of previously-reported estimates (children: 10-29%, parents: 22-
50%). Second, we sought to make a first step towards disentangling the roles of injury 
severity and parental and child acute stress. Based on prior empirical findings and theoretical 
constructs, it was hypothesized that the relationship between injury severity and child acute 
stress would be fully mediated by both maternal and paternal acute stress. 	  
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Methods 
Participants 
Participants consisted of children, ranging from 1 to 4 years of age, who had 
experienced an unintentional burn injury, as well as both their parents (when available). 
Children/families were eligible for participation if the following inclusion criteria were met: 
(1) medical treatment (inpatient or outpatient) at University Children’s Hospital, Zurich; (2) 
no stay in the pediatric intensive care unit for > 1 week; (3) parental fluency in German; (4) 
no suspected or substantiated child abuse; and (5) no evidence of cognitive impairment in 
the child (according to medical records). Participants were recruited continuously over a 
period of 2 years. Families were contacted within the first week of their child’s accident. Of 
263 families who met inclusion criteria, 125 did not participate, the primary reasons being 
that they could not be contacted or lacked interest. The final study sample, therefore, 
consisted of 138 children, 138 mothers and 128 fathers. Non-participants and participants 
did not differ significantly in terms of the child’s age (t = 0.17, p = .87), sex (χ² = 0.03, p = 
.87), %TBSA burned (U = 6200.00, p = .13), or the percentage admitted to the hospital for 
at least 24 hours (χ² = 3.62, p = .06).  
Procedures 
The current study was embedded within a RCT evaluating the effectiveness of an 
early psychological intervention for young children after sustaining an accidental burn (De 
Young et al., 2016). In this article, we present extended baseline data collected a mean of 
19.26 (SD = 13.92) days after the accident, before the allocation of participants to the two 
treatment arms of the RCT (intervention vs. control group). Because in research among 
young children usually mothers are used as proxy-informants (e.g. De Young e al., 2014; 
Meiser-Stedman et al., 2008) and because in our community mothers are in most cases 
primary caregivers for children aged 0 - 6 years (Swiss Federal Office of Statistics, 2016), 
we assessed maternal proxy-report of acute child stress. In cases where mothers were not 
available or fathers were more present in actual childcare, fathers completed the child 
measures. Mothers and fathers were assessed separately by means of written questionnaires. 
Medical data were obtained from patient records and attending physicians. The current study 
was approved by the local ethics committee. In accordance with ethics standards, written 
informed consent was obtained from the parents. 	  
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Measures 
Acute stress in the child. Symptoms of accident-related acute posttraumatic stress in 
young children were assessed using the German DSM-5 Version (Landolt & Haag, 2014) of 
the Young Child PTSD Checklist (YCPC; Scheeringa, 2013) without considering the time 
criterion. This instrument contains 23 closed-ended items for which responses are given 
using a 5-point Likert scale (0-4). We used the 18 DSM-5 preschool PTSD symptom items 
to assess their frequency (clusters B - D: intrusion, avoidance and negative alterations in 
cognitions, arousal; APA, 2013). In accordance with the manual, a symptom was considered 
present if the frequency score was at least “1” (“once per week or less/once in a while”). In 
addition, functional impairment in daily life was assessed and an acute PTSD diagnosis 
assigned according to the DSM-5 preschool criteria (APA, 2013), excluding the time 
criterion. Subsyndromal acute PTSD was diagnosed if criteria for two of the three symptom 
clusters were met. For each symptom cluster, a severity score was derived by summing up 
the frequency items. Total acute PTSD severity was calculated by adding up all symptom 
items. In this study, internal consistency for the YCPC total acute PTSD severity score was 
acceptable (Cronbach’s α = .77). For reasons of improved legibility, the term of “acute 
stress” will be used below to denote total acute PTSD severity in children. 
Acute parental stress. To assess ASD in mothers and fathers, we used the Acute Stress 
Disorder Scale (ASDS; German version of the updated DSM-5-version; Bryant et al., 2000; 
Bryant, 2013; Haag & Landolt, 2014). Parents rated the intensity of each symptom on a 5-
point Likert scale. In this study, the sum of all 14 items was calculated and used as a measure 
of total ASD severity, with scores ranging from 0 to 56, and higher scores indicating more 
severe ASD symptoms. Likewise, symptom severity levels specific to each ASD cluster 
(intrusion, negative mood, dissociation, avoidance, arousal) were computed. ASD diagnoses 
were made in accordance with the DSM-5 (APA, 2013). The internal consistency of the total 
scale in this study was good (Cronbach’s α = .82). Again, the term “acute stress” will be 
used below to denote total parental ASD severity. 
Injury severity. Injury severity was determined using burn size (%TBSA), the number 
of dressing changes, and the number of days spent in hospital. These are variables commonly 
used in the context of studying the psychological consequences of burn events (Bakker, 
Maertens et al., 2013). The data were retrieved from the patient’s medical records. 
Socioeconomic status (SES). SES was calculated via the summation of two ratings: 
(a) paternal occupation and (b) maternal education. These data were obtained from 
questionnaires completed by the parents. Each rating was scored 1 - 6, with summation 
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scores thereby ranging from 2 to 12 points. Three social classes were defined: SES scores 
2–5, lower class; SES scores 6–9, middle class; and SES scores 10–12, upper class. This 
measure had already been shown to be a reliable and valid indicator of SES in Switzerland 
(Landolt, Vollrath, Ribi, Gnehm, & Sennhauser, 2003). 
Statistical analysis 
Data were analyzed using the statistical software R (R Core Team, 2014) for 
Windows and the lavaan (0.5 - 20) package (Rosseel, 2012). Comparisons between 
participants and non-participants were performed with Student’s t-tests for continuous data, 
Pearson χ² analysis for categorical variables, and Mann-Whitney U-tests to assess 
differences in variables with a non-normal distribution. Bivariate associations between 
studied variables were examined by means of Pearson product-moment correlation 
coefficients. All tests were two-tailed. 
To analyze the interplay between injury severity, and parental and child acute stress 
severity, structural equation modeling (SEM) was used, testing both direct and indirect 
mediation effects. The three variables — %TBSA burned, number of dressing changes, and 
days in hospital at the time of assessment — were used as manifest indicators of the latent 
variable of injury severity. The DSM-5 (APA, 2013) symptom clusters of PTSD, that is, the 
subscales of the YCPC (Scheeringa, 2013), and facets of ASD, that is, sums of the relevant 
items of the ASDS (Bryant, 2013), were used as indicators of the latent variables of child 
and parental stress. As the latent variables of mother and father stress could covary, owing 
to third variables not included in the model, they were allowed to correlate in our model. 
Owing to the coarse and strongly non-normal distribution of several variables 
detected by graphical inspection, they were treated as ordinal manifest variables (marked in 
Table 2). Consequently, the robust, weighted least-squares estimator (WLSMV) was chosen 
using pair-wise deletion of missing data. Model fit was evaluated with the model χ², the 
comparative fit index (CFI), the Tucker-Lewis index, and the robust root-mean square error 
of approximation (RMSEA). A non-significant χ²-value (p > .05) means that the tested model 
is consistent with the data. Simulation studies state that CFI values ≥ 0.95 and RMSEA 
values < 0.06 indicate a good model fit, both for continuous (Hu & Bentler, 1999) and ordinal 
outcomes (Yu, 2002). To ensure the significance of the indirect effects, bootstrapped 
estimations of the standard errors were performed. However, owing to the strong skewness 
of several scales, the resulting bootstrapped standard errors were almost all smaller than the 
robust standard errors. To avoid progressive error, we thus decided to take into account the 
more conservative robust errors. 
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Results 
Sample characteristics 
One hundred thirty-seven mothers (99.3%) and one father (0.7%) reported on child 
acute stress. The mean age of the participating children was M = 2.18 years (SD = 0.91, Min 
= 0.92, Max = 4.67). Eighty-two (59.4%) were male. The TBSA burned ranged between 1% 
and 30%, with most children having sustained a small area of injury (M = 3.7%, SD = 
4.32%). Children had undergone M = 1.99 (SD = 1.32) dressing changes before our 
assessment. On average, the children had been in the hospital for M = 1.73 days (SD = 3.31) 
when our assessment was conducted. The majority of subjects were not hospitalized in the 
aftermath of the accident (n = 97, 70.3%). Regarding the type of accident, the majority of 
children experienced scalds (n = 79, 57.2%), followed by contact burns (n = 50, 36.2%). 
Injuries owing to fire were rare (n = 7, 5.1%); likewise were burns by electricity and 
chemicals (both n = 1, 0.7%). Nearly half of the subjects were of upper SES (n = 64, 46.3%), 
followed by 60 (43.5%) middle class, and four lower class (2.1%). The SES of 11 families 
was unknown (8.0%).  
Prevalence of acute stress 
Based on mainly mothers’ reports, 16 (11.7%) children met full criteria for acute 
PTSD (excluding the time criterion), as per the DSM-5 criteria for preschoolers (APA, 
2013), while 21 (15.3%) met criteria for acute subsyndromal acute PTSD. Roughly two-
thirds of the subjects met DSM-5 criteria for intrusion, while roughly one third met those for 
avoidance and negative alterations in cognition, and arousal (Table 9). Three mothers (2.2%) 
and one father (0.7%) met the full DSM-5 criteria diagnostic of ASD (APA, 2013). Mean 
ASD symptom severity was M = 7.39 (SD = 6.33) among mothers and M = 5.85 (SD = 5.13) 
among fathers. 	  
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Table 9 Descriptive statistics for child acute PTSD severity and PTSD diagnosis (except time criterion) 
Descriptive statistics for child acute PTSD severity and PTSD diagnosis (except time 
criterion) 
Intrusion (cluster B)  
% meeting DSM-5 criteria 66.7 
Mean number of acute PTSD symptoms (SD)   1.20 (1.12) 
Mean acute PTSD severity (SD)   1.90 (2.11) 
Avoidance and negative alterations in cognitions (cluster C)  
% meeting DSM-5 criteria 25.4 
Mean number of acute PTSD symptoms (SD)   0.45 (.97) 
Mean acute PTSD severity (SD)   0.65 (1.56) 
Arousal (cluster D)  
% meeting DSM-5 criteria 35.0 
Mean number of acute PTSD symptoms (SD)   1.20 (1.15) 
Mean acute PTSD severity (SD)   1.93 (2.33) 
All three symptom clusters  
% meeting DSM-5 criteria for acute PTSD 11.7 
% meeting DSM-5 criteria for subsyndromal acute PTSD  15.3 
Mean total acute PTSD severity (SD)  4.47 (4.89) 
Note. N = 138. PTSD = Posttraumatic stress disorder, DSM-5 = Diagnostic and Statistical Manual of Mental 
Disorders (5th ed.; American Psychiatric Association, 2013). 
 
Associations between study variables 
Bivariate correlation coefficients for the indicators are presented in Table 10. The 
three indicators of injury severity were significantly associated with the 
avoidance/cognitions score and partly with the arousal score, mothers’ negative mood, and 
fathers’ intrusion symptoms. While the symptom clusters of child PTSD severity correlated 
significantly with most maternal ASD facets, they were poorly associated with paternal ASD 
facets. 	  
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Table 10 Summary of intercorrelations for study variables 
Summary of intercorrelations for study variables 
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Figure 4. The interplay of injury severity, parental and child stress.	  
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Structural relationships between injury severity, parental and child stress 
The hypothesized mediation SEM provided an excellent fit for the data (WLSMV χ² 
(df) = 90.24 (98); p = .70; CFI = 1.00; RMSEA [90% CI] = 0.000 [0.000, 0.036], p = .99). 
The standardized parameter estimates for the model are presented in Figure 4. Injury severity 
was significantly, directly related to maternal acute stress (p = .00) and maternal acute stress 
was significantly associated with higher acute stress in the child (p = .03). Injury severity 
was also a significant predictor of greater acute stress in fathers (p < .001); however, paternal 
acute stress was not significantly associated with the severity of the child’s acute stress (p = 
.95). Lastly but also importantly, injury severity did not directly predict acute stress severity 
in the child (p = .06). Examining indirect effects via the parents, injury severity was 
indirectly associated with child acute stress severity through maternal acute stress 
(standardized coefficient = 0.15, p = .03), but not through paternal acute stress (standardized 
coefficient = -0.00, p = .95). Thus, maternal acute stress served as the mediating variable for 
full mediation. The total effect from the latent variable of injury severity via parental acute 
stress to child acute stress was significantly positive (standardized coefficient = 0.40, p = 
.01). The model collectively accounted for 29% (R2 = .29) of the variance in the children’s 
acute stress. In all, 15% and 16% of the variance in acute stress was explained by injury 
severity in mothers and fathers, respectively. 
Discussion 
This study was designed to help disentangle the influence of injury severity and 
parental acute stress on the severity of acute stress in young injured children. The first 
specific aim was to assess acute stress in young children with burn injuries and their parents. 
The resulting prevalence of diagnosed acute PTSD was 11.7%, which is lower than either 
the prevalence of acute PTSS reported by Stoddard et al. (2006) or the 1-month PTSD rate 
observed by De Young et al. (2012). However, the prevalence of acute PTSD diagnoses in 
our sample of young children with burns is well in line with the 1-month rate reported by 
Stoddard et al. (2017) and is also comparable with the 6-month and 15-month rates reported 
by De Young et al. (2012) and Graf et al. (2011), respectively. 
Meanwhile, our ASD rates in mothers and fathers were substantially lower than those 
identified in both a Dutch and an Australian study (Bakker, Van der Heijden et al., 2013; De 
Young et al., 2014). Our rates overlap better with a previous prevalence of 6.0% for definite 
PTSD in parents of young children with burns (Graf et al., 2011). The discrepancies we 
observed in our children and parents versus prior reports probably are secondary to our use 
of different diagnostic criteria, as this was the first study to apply DSM-5 criteria (APA, 
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2013). Since no instrument currently is available to assess ASD in young children, we used 
the YCPC (Scheeringa, 2013). Other ways in which our study was different from those 
published previously include a lower average size of burn injury and the earlier time point 
of assessment. 
Our second aim was to analyze the interplay between the severity of burn injury in 
the child, the child’s acute stress, and the parents’ acute stress. Maternal acute stress served 
as a mediating variable in the postulated structural equation model. This suggests that, in 
young children, the severity of their injury influences the severity of their acute stress, but 
only indirectly via the severity of their mother’s acute stress. The most likely reason for this 
result is that core developmental capacities are still evolving in young children, which makes 
them rely on their mothers as a reference to interpret situations that arise (Coates & 
Gaensbauer, 2009; Drake et al., 2006; Saxe et al., 2006). This result is consistent with a 
previous path analysis among older children aged 7-17 years with burns, which determined 
that the relationship between burn size and the child’s ASD symptoms was mediated by both 
parents’ ASD symptoms (Saxe, Stoddard, et al., 2005). Our model suggests that the more 
injured the child is, the more stressed the mother becomes, which is in line with previous 
research results (Bakker, Van der Heijden et al., 2013; De Young et al., 2014), and that this 
maternal acute stress, in turn, may enhance acute stress in the child. Our findings are in line 
with a theoretical model that proposes that traumatic events do not necessarily influence 
young children’s posttraumatic symptoms directly, but mediated via the parents’ own stress 
(Scheeringa, 2009). There are several possible mechanisms to explain this finding. First, 
altered parenting, such as being emotionally less available or overprotective, might play an 
important role (Ee et al., 2016; Williamson et al., 2017). Second, social referencing could 
contribute to child symptomatology, as children may display posttraumatic stress if their 
mothers model posttraumatic stress (Linares et al., 2001). Finally, shared genetic 
vulnerability and shared experience of the traumatic event (Drury et al., 2013; Saxe et al., 
2005; Scheeringa & Zeanah, 2001) can also be of importance. In our sample, 82.6% of the 
mothers witnessed or were involved in the accident. Therefore, a model of complex 
bidirectional dyadic influences, in terms of a relational or transactional framework, must also 
be taken into account (Ee et al., 2016; Scheeringa & Zeanah, 2001). 
Paternal acute stress was not found to mediate the relationship between injury 
severity and the child’s acute stress in our model. While fathers seemed to be affected by the 
severity of the burn injury, the pathway between their and their child’s acute stress was not 
statistically relevant. The lack of any significant association between paternal and child 
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PTSS is in line with previous research among young children with burns (Graf et al., 2011). 
It is, however, contrary to longitudinal findings in older children (ages 6-16) with different 
types of trauma, in whom paternal PTSS exerted an influence on child PTSS over time 
(Landolt, Vollrath, Timm, Gnehm, & Sennhauser, 2005; Landolt, Ystrom, Sennhauser, 
Gnehm, & Vollrath, 2012). One explanation might be the young children assessed in the 
present study, all between the ages of 1 and 4 years old. In this age-group, mothers typically 
still serve as the primary caregivers. Moreover, in our sample, even though there certainly is 
variability in fathers’ roles, it was observed that they were less present during the child’s 
hospitalization and acute care at home, as they often remained in the work place. 
Consequently, they had less opportunity to display their stress to their child. From a societal 
perspective, another reason might be that fathers are expected to be strong and to handle 
difficult situations without displaying excessive emotion. Furthermore, fathers might unload 
their stressful reactions outside of the family; for example, at work, during sports, or with 
friends. In general, men have been found to use more problem-focused coping, versus 
women who preferentially use emotion-focused coping (Ptacek, Smith, & Dodge, 1994). 
Engaging in emotions might have a greater impact on children, thereby explaining the 
different associations between the two parents and their child’s acute stress. On the other 
hand, in our sample only 47.9% of the fathers witnessed or were involved in the accident. 
Lastly, relative to mothers, our fathers generally exhibited less severe ASD symptoms, which 
might also have contributed to the non-significant association. Fathers reporting less stress 
symptoms agrees with existing literature (Bakker, Van der Heijden et al., 2013; Landolt et 
al., 2012).  
While this study expands on previous work, by being the first study to analyze the 
relationship between important trauma variables in a highly homogeneous group of young 
children after trauma, all via the application of advanced, contemporary statistical methods, 
some limitations must be considered. First, the study’s cross-sectional design does not allow 
for any conclusions about the direction of effects or causality. Second, the child’s acute stress 
was mainly rated by mothers. In our sample, 29.7% (n = 41) of the mothers were housewives 
and 62.4% (n = 86) were working part-time. In contrast, we had 2.2% (n = 3) of the fathers 
being househusbands and 18.2% (n = 25) working part-time. Hence, mothers can be 
considered as primary caregivers and best informant regarding child outcomes. With mainly 
mothers proxy-reporting on child acute stress, we assure comparability with other important 
studies (e.g. De Young et al., 2014). Third, mothers could have overestimated their child’s 
symptoms based on their own levels of stress (e.g. Müller, Achtergarde, & Furniss, 2011). 
Papers Presented in the Present Thesis - Paper II 
 
63 
This may lead to an increased association of child and maternal problems. On the other hand, 
it has previously been shown that parents (85.1% mothers) of traumatized children aged 2 - 
10 years underestimate their child’s PTSS (Meiser-Stedman et al., 2008). Findings in the 
literature on this issue are inconsistent. Nevertheless, most authors conclude that, although 
maternal reports on child behavior may to some extent be influenced by the mother’s 
emotional state, they are still accurate and valid (Querido, Eyberg, & Boggs, 2001). In 
addition, there were no reliable physiological data available, no valid observational method 
to assess PTSD at this young age exists up to date, and self-report is not possible in young 
children. Fourth, diagnostic criteria and the instrument used in the present study may not 
have been sensitive enough to reliably measure acute symptoms of PTSD in injured children 
as some symptoms are difficult to assess in the initial phase after the accident. Medical 
treatments, for example, can have an influence on sleep or on the capacity to show symptoms 
of avoidance. Fifth, few children with severe injuries were included in the sample of the 
present study. However, because in our study already less severe injuries impacted child 
respective parent acute stress, inclusion of more severely injured children would probably 
have led to an even stronger association. Lastly, families with lower SES were 
underrepresented in our sample, which limits generalizability and may have biased our 
findings as it has been shown that lower SES is a risk factor for child posttraumatic 
psychopathology (e.g. Trickey et al., 2012). This, however, is a well know issue in many 
other studies (e.g. Bakker, Van der Heijden et al., 2013; De Young et al., 2014; Graf et al., 
2011). 
Our findings have implications for secondary prevention and clinical intervention. 
They fit well with the recent application of a bio-psycho-social framework to approaching 
the development of PTSD in children exposed to acute medical events (Marsac, Kassam-
Adams, Delahanty, Widaman, & Barakat, 2014). Both injury severity and maternal stress 
are supposed to affect the young child immediately after an accident; consequently, early 
psychological interventions might be appropriate during this immediate postinjury stage 
(Paper III). Parents’, especially mothers’, response to an unintentional burn injury of their 
child may play an important role for the child’s posttraumatic adjustment. In consequence, 
as already claimed for older pediatric patients and their parents (e.g. Kassam-Adams, 
Fleisher, & Winston, 2009; Landolt et al., 2012), clinical practice in young child health care 
should include targeting maternal stress. In addition to acute interventions addressed directly 
to young children with burns, provision of psychological support to acutely distressed 
mothers might be important to decrease stress both in mothers and children. This is currently 
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being evaluated in the above mentioned RCT testing an early intervention for young children 
and parents in the aftermath of a burn accident (Papers III and IV of present thesis).  
Future longitudinal research is necessary to further explore the relationships between 
the various variables studied here, particularly to sort out the direction of effects between 
children and parents during the aftermath of a traumatic event. To conclude, options for the 
independent assessment of childhood and parental posttraumatic stress, including objective 
measures, need to be considered and developed. 
Funding 
This work was supported by a grant from the Swiss National Science Foundation 
(#100014_149158). 
Acknowledgements 
We thank Dr. Christina Werner (Division of Psychological Methods, Evaluation and 
Statistics, Department of Psychology, University of Zurich, Switzerland) for statistical 
consulting. 	  
Papers Presented in the Present Thesis - Paper III 
 
65 
3.3 Paper III: Coping with Accident Reactions (Care) Early Intervention Programme 
for Preventing Traumatic Stress Reactions in Young Injured Children: Study 
Protocol for Two Randomised Controlled Trials 
 
Reference: De Young, A.C., Haag, A.-C., Kenardy, J.A., Kimble, R.M. & Landolt, 
M.A. (2016). Coping with Accident Reactions (CARE) early intervention programme for 
preventing traumatic stress reactions in young injured children: study protocol for two 
randomised controlled trials. Trials, 17, 362. https://doi.org/10.1186/s13063-016-1490-2 
Abstract 
Background: Accidental injury represents the most common type of traumatic event 
experienced by children under the age of 6 years. Around 10-30% of young injured children 
will go on to develop posttraumatic stress disorder (PTSD) and other comorbid conditions. 
Parents of injured children are also at risk of PTSD and this is associated with short and 
long-term consequences for their child’s physical and psychological recovery. Despite the 
significance of this problem, to date, the mental health needs of injured young children have 
been neglected. One reason for this is due to the uncertainty and considerable debate around 
how to best provide early psychological intervention to traumatised children and adults. To 
address these gaps, researchers and psychologists in Australia and Switzerland have 
developed the Coping with Accident Reactions (CARE) program, which is a 2-session early 
intervention designed to prevent persistent PTSD reactions in young injured children 
screened ‘at-risk’. Two separate international studies are being conducted to evaluate the 
effectiveness and feasibility of this program. Methods: The study design for the two 
proposed studies will employ a randomised control trial design and children (aged 1-6 years) 
who are screened as ‘at-risk’ for PTSD 1 week after an unintentional injury and their parents 
will be randomised to either (1) CARE intervention or (2) treatment as usual. Assessment 
will be completed at baseline (2 weeks), 3 and 6 months post injury. Discussion: This 
international collaboration provides an excellent opportunity to test the benefit of screening 
and providing early intervention to young children in two different countries and settings.  It 
is expected that outcomes from this research will make significant original contributions to 
the scientific evidence base and clinical treatment and recovery of very young injured 
children. 
Trial Registration: The Australian study was registered with the Australian New 
Zealand Clinical Trials Registry (ACTRN: ACTRN12614000325606) on 26 March 2014. 
The Swiss study was registered with ClinicalTrials.gov (NCT02088814) on 12 March 2014. 
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Background 
Approximately 1 in 4 infants and pre-schoolers are exposed to potentially traumatic 
events (PTEs) (Grasso, Ford, & Briggs-Gowan, 2013). Young children are dependent on 
adults to keep their environment safe as they have few skills to protect themselves and have 
limited understanding of what is dangerous. As a result, injury (e.g. from dog bites, burns, 
falls, road traffic accidents [RTAs]) is a particularly common PTE during early childhood 
(Australian Institute of Health and Welfare, 2009). The subsequent medical treatment can 
also be traumatic and at times chronic and repetitive in nature (De Young, Kenardy, Cobham, 
& Kimble, 2012; Graf, Schiestl, & Landolt, 2011). Due to multiple unique factors related to 
their stage of development (e.g. rapid rate of neurobiological development, limited emotion 
regulation and communication skills, importance of a protective attachment relationship), 
young children are arguably a high-risk group for experiencing adverse psychological and 
physiological outcomes following trauma.  
Research with young children has documented prevalence rates between 6.5%-29% 
for acute stress reactions within the first month following an RTA (Meiser-Stedman, Smith, 
Glucksman, Yule, & Dalgleish, 2008) or burn injury (Stoddard et al., 2006) and 
posttraumatic stress disorder [PTSD] rates of 10% 6 months post burn (De Young et al., 
2012). Research has also shown that young children can develop depression, separation 
anxiety disorder, oppositional defiant disorder and specific phobias following a burn and 
these disorders are highly comorbid with PTSD (De Young et al., 2012). The majority of 
children are resilient or only experience transient distress following trauma. However if left 
untreated, trauma reactions can follow a chronic and debilitating trajectory for 
approximately 10-13% of children (De Young et al., 2012; Graf et al., 2011) and may have 
serious ramifications for physical recovery (Walburn, Vedhara, Hankins, Rixon, & 
Weinman, 2009) and psychosocial and biological development (De Young, Kenardy, & 
Cobham, 2011b). 
Parents play an important role in how well young children respond to a traumatic 
event. Approximately 25-45% of parents will also experience clinically elevated levels of 
acute stress, PTSD, anxiety, and depression within the first 6 months of their young child’s 
injury (Bakker, Van Loey, Van der Heijden, & Van Son, 2012; De Young et al., 2014). 
Young children have a limited range of skills to communicate or cope with pain or strong 
emotions, making them highly dependent on their parents to help them feel safe and secure 
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and to regulate their emotions. It is therefore not surprising that research has found parental 
distress to contribute to the development and maintenance of trauma symptomatology in 
injured children (De Young et al., 2014; Landolt et al., 2012). 
The above-mentioned findings provide a strong rationale for providing early 
psychological intervention programs that prevent or minimise persistent traumatic stress 
reactions and other psychopathologies for both children and their parents. Early 
identification of those at risk of poor outcomes is important considering very few children 
who develop PTSD receive access to appropriate psychosocial services. Even when 
individuals are offered or directly referred to intervention programs, uptake and engagement 
is typically poor with high rates of early treatment termination (Australian Centre for 
Posttraumatic Mental Health, 2013). Due to the common misconception that all young 
children are resilient to the effects of trauma or misassumptions that emotional and 
behavioural changes are due to stage of development rather than the trauma, it is even more 
unlikely that infants and pre-schoolers will receive the necessary intervention for PTSD if it 
is not identified during routine medical care or follow-up medical appointments. Taken 
together, it is clear that early identification and interventions for preventing the development 
of persistent PTSS after childhood trauma is of considerable public health significance. 
To date the majority of research has evaluated treatment of chronic PTSD rather than 
early intervention and many unanswered questions remain in both the adult and child 
literature regarding who should receive early intervention, and the optimal time-frame, 
content and length of early intervention (Roberts, Kitchiner, Kenardy, & Bisson, 2009). 
Currently, one of the most debated issues in the treatment of PTSD is deciding on what the 
optimal time-frame is to provide intervention. The issue is that we know the majority of 
individuals are resilient following trauma or experience elevated distress during the acute 
period but recover within the first few months without needing professional help. 
Psychological debriefing is an intervention provided in the immediate aftermath of trauma. 
However, it has created controversy in the trauma literature as it continues to be widely used 
despite limited evidence that it is effective at reducing incidence of PTSD (Rose, Bisson, 
Churchill, & Wessely, 2002). Of concern is that research has found that it may interfere with 
the natural recovery process (Paterson, Whittle, & Kemp, 2014; Rose et al., 2002). 
Current guidelines therefore recommend a period of “watchful waiting” or 
monitoring and screening for risk before providing formal psychological treatment for PTSD 
following trauma (National Collaborating Centre for Mental Health, 2005). Following these 
recommendations, most research attention has now focused on evaluating screen-and-treat 
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or stepped-care models. Currently, systematic reviews of the adult literature provide the most 
support for multi-session trauma-focused cognitive behavioural therapy (TF-CBT) 
interventions provided to at-risk individuals within the first 3 months of trauma exposure 
(Roberts et al., 2009).  
Currently there is limited and mixed evidence available on the efficacy of providing 
early intervention following medical trauma. So far, only one early intervention, the Child 
and Family Traumatic Stress Intervention, appears to be effective at reducing school-age 
child PTSD diagnoses and symptoms following exposure to PTEs, including injury 
(Berkowitz et al., 2011). Some studies have found that information-based universal 
prevention interventions provided within 2 weeks post accidental injury were associated with 
reduced child anxiety symptoms, at 1 month (Kenardy, Thompson, Le Brocque, & Olsson, 
2008) and 6 months post injury (Cox et al., 2010) and reduced parental PTSS at 6 months 
(Kenardy et al., 2008). A moderator analysis of the RCT of the basic web-based early 
intervention developed by Cox and colleagues found that the intervention was most effective 
when given to children (aged 7-16 years) experiencing high levels of distress soon after the 
accident (Kenardy et al., 2015). Specifically, children in the intervention group that reported 
high levels of initial distress experienced a large reduction in PTSS; whereas children in the 
control group demonstrated an exacerbation in PTSS by 6 months. If initial distress was not 
elevated, there were no significant differences observed between groups. Additionally, 
support has been found for a single-session early intervention at reducing depressive 
symptoms and behavioural problems, in a sub-sample of preadolescent children (7-11 years) 
involved in road traffic accidents (Zehnder et al., 2010). Only one study has investigated a 
2-session early intervention with injured children under 6 years of age (Kramer & Landolt, 
2014). Unfortunately, the intervention was not found to be effective at reducing the presence 
of child PTSD, PTSS or behavioural problems. 
Based on results from their meta-analysis and recent early intervention randomised 
controlled trial (RCT), Kramer and Landolt (2011, 2014) recommend that future early 
preventive interventions should utilise a stepped-care approach that only targets children 
screened as ‘high-risk’ for PTSD. The intervention should be theory based, include multiple 
sessions that involve psychoeducation (for child where developmentally appropriate and 
parent), targeted coping skills, parent-child relationship focus, and some form of trauma 
exposure (that focuses on both the injury and subsequent medical procedures). 
Methodologically sound RCTs of these interventions are needed and should include a priori 
power analysis to pre-determine sample size, adequate follow-up assessment using clinical 
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interviews and psychometrically sound measures, blinded assessors, clearly defined sample 
populations, appropriate control groups, adequate randomisation and treatment fidelity 
checks.  
To address some of the aforementioned gaps in the literature, researchers and 
psychologists in Australia and Switzerland have formed an international collaboration to 
develop the Coping with Accident Reactions (CARE) program which is a 2-session early 
intervention designed to prevent persistent trauma reactions in young preschool age children 
screened ‘at risk’ for PTSD following an unintentional injury. The two research groups are 
conducting two separate RCTs concurrently to evaluate the effectiveness and feasibility of 
the CARE early intervention. The specific objectives of the RCTs are to: 
1. Examine if the CARE intervention is more effective than treatment as usual (TAU) at 
preventing child PTSD and reducing persistent posttraumatic stress symptoms (PTSS), 
internalising and externalising behaviour difficulties in young children with accidental 
injuries. 
2. Examine if the CARE intervention is more effective than TAU at preventing and 
reducing the development of parent PTSD. 
The primary hypothesis is that children in the CARE intervention condition will have 
significantly lower PTSS severity scores at 3 and 6 months post-accident than children in 
TAU. The secondary hypotheses are: (1) parents who receive the CARE intervention will 
have significantly lower levels of PTSS severity scores at 3 and 6 months post-accident than 
parents who receive TAU; (2) children in the CARE intervention group will have 
significantly fewer PTSD diagnoses at 3 and 6 months post-accident than children in the 
TAU group, and (3) children in the CARE intervention will have significantly fewer 
internalising and externalising behaviour difficulties than children who receive TAU. 
Methods 
Design and Procedures 
The study design for the two proposed research studies is a two-arm parallel-group 
superiority prospective RCT comparing the CARE intervention with treatment as usual 
(TAU). The CONSORT guidelines for RCTs will be followed.  The study involves 5 stages 
(see Figure 5). Stage 1, Participant Recruitment, will consist of the research team 
identifying and inviting eligible families to participate in the study and obtaining informed 
parent consent when the child first presents to hospital. In stage 2, Screening, participating 
parents will be contacted approximately 6-8 days post-accident to complete the screen. Stage 
3, Baseline Assessment & Randomisation, will involve the completion of baseline measures 
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by parents of children identified as ‘at-risk’ of PTSD approximately 1-3 days post-screen. 
Immediately following baseline assessment, families will be randomly assigned to either (1) 
CARE intervention or (2) TAU. Stage 4, Intervention, commences following randomization. 
Stage 5, Follow-up Assessment, consists of 3- and 6-month assessments conducted by trained 
psychologists, blind to treatment allocation. 
 
 
Figure 5. Study flow diagram. 
 	  
Participant recruitment: 
Children with unintentional injuries 
Time 0: Risk screening
(6-8 days post injury)
High risk group Low risk group
Time 1 (T1): Baseline assessment
(9-11 days post injury)
Randomization
Intervention group Control group
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(T1)
Session 2
(T1 + 1 week)
Follow-up call/visit
(T1 + 3 days)
Time 2: Follow-up assessment
(3 months post injury)
Time 3: Follow-up assessment
(6 months post injury)
Follow-up call/visit
(T1 + 4 weeks)
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Setting 
One RCT is being conducted in Australia at the Lady Cilento Children’s Hospital 
(LCCH), Brisbane and the other in Switzerland at the University Children’s Hospital, Zurich.  
Participants 
The inclusion criteria for the two studies vary slightly. Participants are invited to 
participate in the Australian study if the child (1) requires in-or outpatient treatment for an 
unintentional partial or full-thickness burn injury or is admitted to the LCCH for ≥6 hours 
following an unintentional traumatic injury (e.g. from dog bite, RTA, fall) and (2) aged 1-6 
years. Participants meet eligibility criteria for the Switzerland study if the child (1) presents 
to the University Children’s Hospital for in- or outpatient treatment of an unintentional burn 
and (2) child is aged 1-4 years. 
Exclusion criteria for both studies are as follows: (1) parents’ language (English in 
Australia or German in Switzerland) is insufficient to complete measures, (2) child has an 
initial Glasgow Coma Scale < 12, (3) injury was from suspected abuse, (4) child is under the 
care of child safety (5) child has a pervasive developmental disorder and/or (6) expected stay 
in the paediatric intensive care unit is greater than 1 week. 
Intervention 
Theoretical underpinnings of CARE intervention. The Pediatric Psychosocial 
Preventive Health Model (PPPHM; Kazak, 2006), Integrative Model of Pediatric Medical 
Traumatic Stress (PMTS; Kazak et al., 2006), and the Relational PTSD model (Scheeringa 
& Zeanah, 2001) were used to guide the development of the CARE intervention. 
The PPPHM model incorporates a bio-psycho-social competence-based framework 
and is adapted from the public health prevention framework of universal, selective and 
indicated. In this model, universal represents the majority of families who present to 
healthcare settings and appear to be resilient or experiencing distress but coping well. It is 
recommended that families are provided with general support and information to support 
their competence and all children and parents are screened for the presence of risk factors or 
signs of acute distress. Targeted (or selective) interventions are aimed at families where 
signs of acute distress and/or risk factors are evident. It is suggested that early interventions 
should be aimed at reducing specific symptoms and monitoring distress over time (e.g. 
through re-screening at key transition times). The minority of families at the top of this 
model, clinical/treatment, are those experiencing clinically significant, persistent and/or 
escalating levels of distress and are in need of specialist psychological intervention and 
support.  
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The PMTS model describes child and family adjustment across three phases after 
injury and provides recommendations for assessment and intervention. During Phase I: 
Peritrauma, the goal is to modify the subjective experience of PTE’s by providing trauma-
informed care and to screen for risk. During Phase II: Early, ongoing, evolving, the goal is 
to screen for risk and to prevent or reduce traumatic stress. Finally, the goal of intervention 
during Phase III: Longer-term is to screen and treat significant traumatic stress.  
The relational PTSD model describes the co-occurrence of trauma symptomatology 
in a young child and their parent (Scheeringa & Zeanah, 2001).  The model proposes that 
trauma affects not only the child but also their parent and each member’s symptomatology 
exacerbates that of the other through dysfunctional parent-child relationship interaction 
patterns (i.e., withdrawn/unresponsive/unavailable, overprotective/constricting, or re-
enacting/endangering /frightening patterns).  
Description of the CARE intervention. The first component of the CARE intervention 
program is to provide universal screening to all eligible patients who present to hospital for 
medical treatment following a traumatic injury. The second component of CARE is a two-
session manualised targeted intervention (De Young & Landolt, 2014) for children showing 
signs of acute distress (i.e. screening ‘at-risk’ of PTSD) and is delivered by psychologists. 
The sessions start within the first 2 weeks of the accident (i.e. Phase II of PMTS model) and 
take approximately 45-60 minutes to complete. The first session aims to (1) provide 
psychoeducation to help parents understand and normalise both their own and child’s 
reactions, (2) provides general coping strategies to prevent or manage acute parent and child 
distress, and (3) gives resources to teach parents how to help their child to talk about and 
create an accurate story about their accident and medical treatment. Resources developed for 
the intervention include information booklets, “Max the Brave” storybook about a 2-year-
old boy who goes to hospital after a burn injury, “Lu Lu” the Owl Toy and a personal 
storybook template. Refer to Figure 6 for a photo of the English version of the CARE 
intervention materials. 
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Figure 6. Image of CARE intervention materials. 
 
The second session (approximately 1 week after session 1 and about 30 minutes in 
duration) aims to (1) monitor child and parent distress levels, (2) educate and normalise how 
parenting behaviours and the parent-child relationship can change following an accident; 
help parents identify any unhelpful behaviours (e.g. overprotectiveness, excessive guilt, 
modelling anxious behaviour); and discuss goals for change; and (3) teach parents how to 
effectively manage their child’s specific presenting problems.  
Two brief follow-up sessions (5-15 minutes in duration) are conducted either in 
person or over the telephone approximately 3 days after Session 1 and 6 weeks post accident 
to check progress, briefly review coping strategies and provide referral information if 
needed. Key components of Session 1 and 2 are outlined in more detail in Table 11. 
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Table 11 Summary of key components in each session of the CARE Intervention 
Summary of key components in each session of the CARE Intervention 
Session 1 (9 – 11 days post accident) Session 2 (1 week later) 
• Parent’s story about child’s accident and 
medical treatment.  
• Psychoeducation on parental distress, 
promotion of coping skills, and activation 
of resources to manage own distress. 
• Psychoeducation on trauma reactions in 
young children to help understand and 
normalize the reactions and to identify 
signs for ongoing problems. 
• General coping strategies for parents to 
prevent or manage their child’s distress. 
(All psychoeducation provided orally and 
in written form.) 
• Storybook “Max the Brave”. Help parents 
talk to their child about accident related 
experiences and to show how the character 
successfully copes with them.  
• “Lu Lu” the Owl toy (also introduced in 
“Max the Brave”) for child’s comfort and 
to feel brave in scary situations. 
• Instructions for creating the personal 
storybook (using photos, drawings, 
writing, stickers etc.) about the accident 
and medical treatment to create an accurate 
understanding and to provide safe 
exposure to these memories. 
• Review of child’s presenting symptoms 
and concerns over the week. 
• Check parents distress levels and coping 
ability and provide referral information if 
necessary. 
• Check use of “Max the Brave” and “Lu 
Lu”, encourage parents to continue doing 
so. 
• Check if parents are doing the personal 
storybook correctly, identify any problems 
and encourage them to continue doing 
(book is completed when child’s accident 
journey has finished). 
• Educate and normalise how parenting 
behaviours and the parent-child 
relationship can change following a child’s 
accident. Help them to identify any 
unhelpful behaviours and discuss goals for 
change. 
• Teach parents how to effectively manage 
their child’s presenting traumatic stress 
reactions. Specific coping strategies for: 
Separation anxiety; Disobedience, 
Tantrums and Aggressive Behaviour; 
Sleeping Problems; and Fear and 
Avoidance. 
 
Treatment as usual (TAU). Treatment as usual consists of standard medical care, 
including clinical diagnostics and comprehensive state of the art medical treatment. 
Depending on the child’s injury, staff members from different disciplines are available for 
treatment (e.g. surgeons, paediatricians, physical therapists, occupational therapist, social 
workers, etc.). Although not routinely provided, psychological support is also available in 
Switzerland.   
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Treatment fidelity. The therapists delivering the intervention are clinical 
psychologists and are either one of the developers of the intervention (De Young) or have 
been trained and supervised by the developers of the intervention. Weekly supervision 
meetings to discuss the delivery of the intervention will be held. Treatment checklists are 
completed at the end of each session and adherence will be checked at the completion of the 
study.   
Measures 
The screening measure will be completed approximately 1-week (6-8 days) after the 
accident. The clinical outcome measures will be completed at about 2-weeks (9-11 days), 3- 
and 6-months post-injury (see the recommended SPIRIT flow diagram in Table 12) and 
were selected on the basis of having demonstrated acceptable psychometric properties and 
developmental sensitivity. 
 
Table 12 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT 2013) schedule of study recruitment, intervention and assessments 
Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT 2013) 
schedule of study recruitment, intervention and assessments 
 Study period 
 Enrolment Allocation Post-allocation 
Timepoint -t1 0 t1 t2 t3 
Enrollment:      
Eligibility screen X     
Informed consent  X     
Allocation to risk condition  X    
Interventions:      
CARE Intervention   X   
Assessments:      
Demographic variables  X    
Ped. Emotional Distress Scale Early Screener  X    
Diagnostic Infant Preschool Assessment   X X X 
Young Child PTSD Checklist   X X X 
Child Behavior Checklist for ages 1.5-5   X X X 
Posttraumatic diagnostic scale   X X X 
Injury related variables     X 
Note. 0 = Allocation to the high-risk or low-risk condition occurs via completion of the screener at 6–8 days 
post- injury. t1 = 9–11 days post-injury, t2 = 3 months post-injury, t3 = 6 months post-injury, Ped. = Pediatric. 
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Screening Questionnaire. The Pediatric Emotional Distress Scale Early Screener 
(PEDS-ES; Kramer, Hertli, & Landolt, 2013) is a 21-item caregiver report questionnaire 
designed to screen for elevated trauma related behaviour in children aged 2-10 years. 
Caregivers are required to rate the frequency that the behaviour has been occurring since the 
trauma on a 4-point Likert scale (0 = “Equal or less often”; 1 = “A little more often”; 2 = 
“Much more often” and 3 = “Very much more often”). The PEDS-ES has demonstrated 
promise as a screening tool for identifying young children (2-6 years) who were at risk of 
developing PTSD following accidental injury (Kramer et al., 2013). A score of ³ 8 indicates 
that a child is in the ‘at-risk’ range for developing PTSD. 
Primary Clinical Outcomes. The primary clinical outcome, reduction in PTSS 
severity scores, will be assessed using the Diagnostic Infant Preschool Assessment (DIPA). 
The DIPA (Scheeringa & Haslett, 2010) is a semi-structured diagnostic interview conducted 
with the primary caregiver of children ages 1– 6 years. The DIPA has demonstrated 
acceptable test–retest reliability (Scheeringa & Haslett 2010). The PTSD module of the 
DIPA will be used to assess total PTSS severity and impairment in the child. 
Secondary Clinical Outcomes. The PTSD module of the DIPA will be used to provide 
a PTSD diagnosis. The Young Child PTSD Checklist (Scheeringa, 2010) is a 42-item parent-
report questionnaire that assesses DSM-5 criteria for PTSD in young children. It will also be 
used to provide a measure of PTSS severity scores and impairment in the child. The Child 
Behavior Checklist for ages 1.5-5 (CBCL/1.5-5; Achenbach & Rescorla, 2000) will be used 
to assess for changes between intervention and control groups on total problem behaviour 
scores and internalising and externalising difficulties. The CBCL/1.5-5 is a 100-item parent 
report checklist that measures emotional and behavioural functioning in children ages 1.5–5 
years. The CBCL/1.5-5 has demonstrated good psychometric properties (Achenbach & 
Rescorla 2000). The Posttraumatic Diagnostic Scale (PDS; Foa, 1995) is a 49 item self-
report questionnaire that is used to screen and assess for PTSD in adults. Psychometric 
evaluation has demonstrated acceptable to excellent internal consistency, good test–retest 
reliability, and acceptable convergent and concurrent validity (Foa et al., 1997). The DSM-
5 version of the PDS will be used in this study to provide a measure of PTSD symptom 
severity ratings and level of impairment in functioning for the parents.  
Additional outcomes. Demographic information (e.g. child and parent age, socio-
economic status, family structure), will be obtained from questions included in the 
questionnaire booklet completed at time of screen. Injury and hospital related information 
(e.g. injury severity, length of stay in hospital) will be obtained from the child’s medical 
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record. The feasibility and acceptability of the intervention will be assessed by looking at 
(1) participant approach and consent rates, (2) treatment completion, (3) attrition rates, (4) 
parent satisfaction with the intervention, and (5) therapist feedback. 
Sample size 
Published data for a sample of 32 high-risk preschool children (had PTSD 1 month 
post burn) who received TAU, indicated that their PTSS reduced by an average of 3 
symptoms (from 7 [SD=2.1] to 4 [SD=3.3]) over 6 months (De Young et al., 2012). We 
assume that over 6 months the number of symptoms in participants in the CARE group will 
have a mean reduction = 5 [SD=3]), and for participants in the TAU groups there will be a 
mean reduction = 3 [SD=3]. These figures are based on the level reported in the ‘recovered’ 
high-risk children (no longer met PTSD diagnosis at 6 months; De Young et al., 2012). 
Consequently we anticipate the mean difference in the number of symptoms between the 
CARE and TAU groups at 6 months will be 2 symptoms. We assume the standard deviation 
= 3 symptoms, and that alpha = 0.05. Using a two-sided test, a total sample size of 56 children 
(28 in each treatment group) are required to complete the study, with power of 80%. This is 
equivalent to an effect size of 0.75. We anticipate that approximately 25% of participants 
will not complete the 6-month interviews, therefore we will randomise 70 individual children 
in order to get complete primary outcome data for 56 participants. 
Randomization 
A computerized random number generator (https://www.sealedenvelope.com/ 
simple-randomiser/v1/lists) was used by a researcher not involved in the study to create a 
randomization list using blocks of 4 study participants. Third-party concealment of group 
allocation then occurred by using a numbered series of opaque, sealed envelopes prepared 
in advance. Following the baseline assessment, the interviewer opens the sealed envelope to 
reveal assignment of the participant to the CARE intervention or to TAU.  
Blinding  
Randomization occurs after the baseline assessment therefore all interviewers are 
blind to treatment condition during the interview. The 3- and 6-month outcome assessments 
are completed by different psychologists who are blind to the treatment condition. 
Statistical Analysis Plan 
Prior to investigating treatment outcome, the intervention and control groups will be 
compared for pre-treatment equivalence on demographic and baseline measures (e.g. gender, 
age, injury severity, child PTSS, parent PTSS). If significant differences are found (p < .001), 
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this will be taken into account by including these variables as covariates in outcome analyses. 
The association between completers and non-completers and baseline characteristics will be 
investigated using Fisher’s exact test and Student’s t-tests. The outcome data will be 
analysed and reported in terms of statistical significance of differences between groups in 
change over time, adjusting for the value of the outcome at baseline. To test the association 
between treatment group and outcome we will do a linear regression with the main outcome 
being change over 6 months and the independent variables being treatment group (CARE or 
TAU) and the baseline score on the outcome under investigation will be included as a 
covariable. When appropriate, repeated measures analyses will be used to compare the two 
groups with respect to improvement over time. Generalised estimating equations and 
generalised linear mixed models will be employed.  For a sensitivity analysis, if any 
systematic differences are found according to assessment completion, we will re-run 
analyses using 3 and 6-month outcome data imputed using multiple imputation techniques. 
Analyses will be conducted on an intention to treat basis with individuals analysed based on 
the groups they were randomized to regardless of the treatment they received. We define 
statistical significance as p <.05. 
Research Ethics Approval  
The Australian study has being granted ethical approval by the University of 
Queensland Human Research Ethics Committee, the Royal Children’s Hospital (Brisbane) 
Children’s Health Service District Ethics Committee and the Children’s Health Queensland 
Human Research Ethics Committee. The study methodology was documented in a protocol 
and registered with the Australian New Zealand Clinical Trials Registry (ACTRN: 
ACTRN12614000325606) on 26 March 2014 prior to starting recruitment. The Swiss study 
has been approved by the local ethical committee and registered on ClinicalTrials.gov 
(NCT02088814) on 12 March 2014 prior to starting recruitment. 
Dissemination Policy 
Outcomes will be published in peer-reviewed journals and will also be presented at 
relevant national and international conferences. Findings will also be disseminated broadly 
to participants, health care professionals and the public. If the CARE intervention proves to 
be effective, implementation is planned in other hospitals.	  
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Discussion 
Currently, research suggests that early preventive interventions may be beneficial for 
reducing distress associated with childhood injury. However, further empirical evidence is 
needed to determine optimal timing, length and content needed for interventions to be 
effective at preventing the development of persistent PTSD and comorbid conditions. In 
particular, despite infants, toddlers and preschoolers being a particularly at-risk population, 
to date, the mental health needs of this group are under-recognized and there is very little 
evidence available to inform research and clinical practice with this population. Health 
services need to become better skilled at detection and treatment of posttraumatic stress 
reactions in young children.  
This international collaboration therefore provides an excellent opportunity to test the 
potential benefit of screening and providing early intervention to young injured children in 
two different countries and settings. Screening for risk is important as the majority of 
children, particularly those treated by outpatient hospital services, are not routinely identified 
and provided with psychological support options. Routine screening has the potential to 
identify families that are unlikely to engage in mental health treatment as well as improve 
the efficiency and cost effectiveness of care provided by hospital services. Provision of 
psychoeducation and coping skills to promote resilience and recovery, has the potential to 
prevent the development of chronic PTSD and comorbid disorders (that could be later 
misdiagnosed and mistreated, e.g. medication for ADHD), and improve treatment adherence 
and physical recovery (thus improving clinical efficiency with reductions in treatment and 
rehabilitation lengths). Intervening during early childhood, before problems become 
entrenched and negatively impact critical early development, has the potential to diminish 
the burden of disease and dysfunction across the lifespan. Given the high incidence of 
pediatric injury worldwide, a successful early intervention program for this at risk population 
could have significant implications for the social and economic costs associated with 
medical trauma and beyond. 
It is expected that outcomes from this research will make significant original 
contributions to the clinical treatment and recovery of very young, unintentionally injured 
children, adding to the resource and scientific evidence base. The parallel research studies 
evaluating this intervention in Australia and Switzerland highlight the international 
significance of this problem and will strengthen the generalizability of findings. Together, 
these findings will help increase the impact and awareness of this important area 
internationally. 
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C GENERAL DISCUSSION 
The present thesis contributes to the current body of scientific knowledge on acute 
traumatic stress in children after accidental injuries. The overall goals of the thesis project 
were twofold: (1) to analyze risk factors for acute stress in preschool and school-age children 
after an accidental injury; and (2) to develop and evaluate an early intervention with the aim 
of reducing acute stress in young children and, thereby, prevent persistent posttraumatic 
stress reactions. Table 17 summarizes the main research questions, sample descriptions and 
main results of the four empirical contributions. Results indicate that the gaps identified in 
the existing literature were addressed successfully by answering the pre-specified research 
questions and aims presented in section B1 of the present thesis. 
This discussion chapter will embed study findings into the current scientific debate 
on childhood traumatic reactions, highlight the strengths and limitations of the present 
empirical contributions, and derive implications for research and clinical practice aiming to 
minimize acute stress in accidentally-injured children.  
 
Table 17 Overview of the main research questions, sample populations, study methods, and main results of the four empirical contributions to this thesis 
Overview of the main research questions, sample populations, study methods, and main 
results of the four empirical contributions to this thesis 
Paper I Guilt is associated with acute stress symptoms in children after road traffic 
accidents 
Main research 
question 
Are characteristics of the (a) individual, (b) trauma, (c) social environment, and 
(d) cognitive appraisals of guilt, risk factors for acute stress in children and 
adolescents after RTAs? 
Sample N = 101 children, ages 7–16 years (M = 11.55, SD = 2.70) after RTAs 
Analysis  Multiple linear regression analyses 
Main results • ASD prevalence rates: 3.0% full DSM-IV ASD, 16.8% subsyndromal ASD 
• Guilt, female sex, outpatient treatment, and maternal PTSS predicted ASD 
severity 
• Child age, SES, injury severity, and pre-traumatic child psychopathology 
were not related to ASD severity 
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Paper II Young Children’s Acute Stress After a Burn Injury: Disentangling the Role 
of Injury Severity and Parental Acute Stress 
Main research 
question 
How do the risk factors of (a) injury severity and (b) parental acute stress 
interplay and impact young children’s acute stress after burn injuries? 
Sample Parents (N = 138 mothers and N = 128 fathers) of N = 138 burn-injured children 
ages 1–4 years (M = 2.18, SD = 0.91) 
Analysis  Mediation analyses via structural equation modeling  
Main results • Acute PTSD prevalence rate: 11.7% DSM-5 preschool PTSD (excluding time 
criterion) 
• Maternal acute stress mediated the effect of injury severity on child acute 
stress severity 
• Paternal acute stress was not a mediator 
Paper III Coping with Accident Reactions (CARE) early intervention programme for 
preventing traumatic stress reactions in young injured children: study 
protocol for two randomised controlled trials 
Main research 
question 
How to best provide early intervention to accidentally-injured young children? 
Sample Young children ages 1–6 years old, with accidental injuries, and their parents 
Main results Development of the CARE intervention program and design of two parallel 
RCTs, one in Switzerland and one in Australia, to evaluate its efficacy 
Paper IV Preventive intervention for trauma reactions in young injured children: 
Results of two international randomised controlled trials 
Main research 
question 
Is the CARE early intervention more efficacious than TAU at reducing PTSS 
severity (primary outcome), the rates of diagnosed PTSD and functional 
impairment, and behavior difficulties (secondary outcomes), three and six months 
post-injury in young children? 
Sample N = 133 children ages 1–6 years old (M = 2.78, SD = 1.50) after an accidental 
injury, and their primary caregivers 
Analysis Intention-to-treat multilevel modelling and binary logistic multilevel regression 
analyses 
Main results • Greater decrease in PTSS severity and behavioral difficulties in children 
receiving the CARE intervention versus TAU over 3-months 
• Fewer PTSD diagnoses and less affirmed functional impairment in children 
receiving the CARE intervention versus TAU over 3-months 
• CARE intervention lead to a faster recovery from trauma reactions 
Notes. PTSS = Posttraumatic stress (disorder) symptoms. 
1 Interpretation of the Empirical Findings 
The present thesis gives a holistic view of acute stress in children after accidental 
injuries, by addressing both risk factors and their interplay, as they might lead to the 
development of acute stress in younger and older children (Paper I) and in pre-school age 
children (Paper II) after an accidental injury (road traffic accident and burns, respectively); 
and by creating (Paper III) and testing (Paper IV) an early intervention designed to treat 
acute stress in young children and their parents, striving to ultimately prevent persistent 
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posttraumatic stress reactions. The following sections reflect on the findings of the four 
empirical contributions in the context of the current published body of research on acute 
traumatic stress in children. 
1.1 Risk factors for acute traumatic stress 
The present thesis supports the theoretical assumptions and empirical findings of 
previous research on risk factors for acute stress in children after traumatic events. Overall, 
the present findings fit well into the Transactional Model of Coping with Trauma (Landolt, 
2012) introduced in Chapter A. Figure 10 illustrates how Papers I and II considered these 
categories of risk factors almost comprehensively. Findings indicate the validity of the 
proposed categories, as at least one risk factor within each category was found to be 
significantly associated with acute stress in children and adolescents (Paper I), and pre-
school children (Paper II).  
 
Figure 10. Categories of risk factors from the Transactional Model of Coping with 
Trauma (Landolt, 2012) investigated in Papers I and II. 
 
Several findings warrant discussion. First, the present thesis identified guilt appraisals 
as an important risk factor for acute stress in children and adolescents. This association had 
not been analyzed previously, which is surprising, given that guilt has been shown to have a 
negative effect on PTSD symptomatology (e.g., Punamäki et al., 2014). Moreover, guilt has 
recently gained attention and was included as a symptom in the new DSM-5 criteria for 
PTSD (in the cluster Negative alterations in cognitions and mood; APA, 2013). Building a 
bridge between Paper I and Papers II to IV of the present thesis, it is important to note that 
Titel / Autor / Ort / dd.mm.yyyy 1
Characteristics of the 
trauma
Characteristics of the 
individual
Characteristics of the social 
environment
Cognitive appraisals
Coping behavior
Posttraumatic symptomatology
Paper I
Paper II
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guilt was previously found to also be highly prevalent in parents after child burn injuries 
(Bakker, Maertens, et al., 2013). It also was identified as a risk factor for parental PTSD 
symptoms, in turn affecting young child’s PTSD symptoms following pediatric burns (De 
Young et al., 2014). In children one to four years old, in the present thesis, appraisals of guilt 
in the aftermath of an accident were virtually impossible to assess. However, the findings of 
the present thesis highlight the role of guilt appraisals after a traumatic event by addressing 
different types of guilt appraisal in different ways in Papers I and III-IV: 1) adolescents’ 
appraisal of their own guilt causing an accident; 2) parental appraisals of guilt over not 
having prevented their child’s accident or protected the injured child; and 3) young 
children’s self-guilt appraisals as a result of misunderstandings about what actually 
happened during the traumatic event (see next section, C 1.2). 
Second, both Papers I and II reinforce prior empirical results regarding the important 
impact of parents’ reactions to a PTE on acute and posttraumatic stress reactions in children 
and adolescents (e.g., Saxe, Miller, et al., 2005; for a review, see Trickey et al., 2012), and 
in younger children (e.g., De Young et al., 2014; Meiser-Stedman, Smith, Yule, et al., 2017; 
Stoddard, Saxe, et al., 2006). Analyzing parental influences, Paper II expanded on Paper I 
by including an assessment of acute stress in both parents. Doing this, we found that fathers’ 
acute stress was not a mediator of their child’s acute stress; in other words, the fathers we 
studied did not appear to transmit their own acute stress reactions to their children. This is 
an important finding, as it highlights one important role that fathers can play in the 
posttraumatic adjustment of children, providing a potential buffer against child’s acute stress 
symptoms. 
Beyond this, as a third contribution, in Paper II the interplay between the theory-
based categories of trauma characteristics, social environment characteristics, and young 
children’s acute traumatic stress symptoms were investigated in greater detail than in Paper 
I (Figure 10; Landolt, 2012). Previous findings in children and adolescents support the 
notion that subjective appraisals of trauma are more important than its objective 
characteristics (for a review, see Trickey et al., 2012). Consistent with this, in Paper I, injury 
severity was not associated with acute stress severity in children or adolescents. 
Interestingly, and contrary to these findings, Paper II revealed an association between injury 
severity and acute stress in younger children. Therefore, parental acute stress was 
investigated as a mediating variable, and what was discovered is that the significant 
association between injury severity and a young child’s acute stress disappeared when 
mediated via the parent’s acute stress. These findings emphasize how much young children 
General Discussion 
 
104 
rely upon parental appraisals, since they become distressed if their parents are distressed 
(Nugent et al., 2007). 
To conclude, important conclusions and empirical support can be deduced from the 
risk factors identified in Papers I and II of the present thesis for the early intervention 
developed and evaluated in Papers III and IV. These two empirical contributions will be 
discussed in the following sections. 
1.2 Development of the CARE intervention for young injured children 
Papers III and IV of the present thesis developed and tested an early intervention for 
young children and their parents after an accidental injury involving the child. Development 
of the CARE intervention (Paper III) was based upon conceptual approaches described in 
section A 4.2 of the present thesis, on results extracted from the meta-analyses published by 
Kramer & Landolt (2011), and on the empirical results of studies on early interventions in 
young (Kramer & Landolt, 2014), but also considerably-older children (e.g., Berkowitz et 
al., 2011). The results of Papers I and II of the present thesis also support the selection of the 
CARE intervention’s contents and delivery.  
The cognitive model of PTSD proposed by Ehlers and Clark (2000) describes how 
memories of the trauma and negative appraisals of the trauma influence an individual’s 
persistent perception of current threat, in turn hindering that person from properly processing 
the traumatic event and increasing their risk of persistent PTSD. The CARE intervention 
was designed to address both trauma memories and negative appraisals in children and 
parents/caregivers in order to prevent persistent trauma reactions.  
Trauma memories are addressed in the CARE intervention by reconstructing the 
traumatic event, both orally and in written form, by creating a personal storybook of the 
child´s injury and medical treatment. It is important that children and parents have an 
accurate memory about what happened, as misinterpretation plays an important role in 
maladaptive responses (Ehlers & Clark, 2000). From a developmental point of view, young 
children are particularly likely to construct inappropriate appraisals about the accident and 
its sequelae, due to their still-evolving cognitive capacities (Carpenter & Stacks, 2009; 
Coates & Gaensbauer, 2009; Salmon & Bryant, 2002). It has been reasoned that young 
children (2 to 6 years old) have “prelogical explanations” about the causes and consequences 
of illness, as they are influenced by the immediateness of some aspects of their perceptual 
experience (Bibace & Walsh, 1980). Likewise, young children are likely to misunderstand 
an accident. Seeing their caregivers screaming or crying might evoke thoughts about being 
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responsible for these reactions, in turn triggering thoughts of guilt about having somehow 
done something wrong. 
Paper I’s finding that guilt is associated with acute stress in school-age children, 
together with existing evidence about guilt in the parents of burn-injured children (Bakker, 
Van der Heijden, et al., 2013; De Young et al., 2014) highlighted the importance of 
addressing negative appraisals, especially guilt, early in the intervention. Obviously, 
appraisals can hardly be addressed directly in young children; but targeting parental 
appraisals, like guilt, was a major focus when designing the CARE intervention. In our 
sample (Paper IV), appraisals of guilt were very common in parents/primary caregivers with 
69.7% of caregivers reporting feeling sometimes, often or always guilty about what 
happened to their child approx. two weeks after the child’s accident. Furthermore, clinical 
experience tells us that appraisals of guilt may lead to altered parenting behaviors, like 
accommodations for their children, some of which may be maladaptive. Both the 
parents’/caregiver’s appraisals of their own guilt and their parenting behaviors towards their 
injured child were targeted by the CARE intervention.  
As mentioned earlier in this thesis, previous research provides strong evidence of the 
influence of parents’ reactions to a PTE on their child’s reactions (for overviews on young 
and older children, see Haag et al., in press and Trickey et al., 2012, respectively), and Papers 
I and II of the present thesis support these results in school-age and young children. It is, 
therefore, crucial to deliver an early intervention designed to prevent PTSD in young 
children to their parents or other primary caregivers, and to monitor and address parents’ 
acute stress. As described above and in section 3.3, the CARE intervention specifically 
addresses these issues. Young children are especially dependent upon their parents 
(Carpenter & Stacks, 2009; Nugent et al., 2007). Paper II’s results empirically support the 
mediating role that parents may have in their child’s posttraumatic adjustment, described in 
theory by Scheeringa and Zeanah (2001). To explain this mediating effect of maternal acute 
stress on the association between injury severity and a child’s acute stress, in section B3.2 
(describing Paper II) altered parenting strategies were discussed both theoretically 
(Scheeringa & Zeanah, 2001) and empirically (van Ee, Kleber, Jongmans, Mooren, & Out, 
2016; Williamson et al., 2017). Accordingly, psychoeducation and the identification of both 
helpful and potentially-harmful parenting behaviors were incorporated as major components 
of the CARE intervention.  	  
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Lastly, Papers I and II revealed that the risk factors of guilt appraisal, injury severity, 
and maternal acute stress affect a child’s posttraumatic adjustment immediately (within 10 
and 19 days, respectively) after an accident. Hence, psychological intervention is deemed 
necessary during this early phase post-injury, which supported our decision to initiate the 
CARE intervention during the first two weeks post-injury. 
In summary, the CARE intervention for young injured children and their parents was 
designed to incorporate state-of-the-art theoretical and empirical knowledge. Its empirical 
evaluation is discussed in the following section. 
1.3 Evaluating the CARE intervention 
As described above, the CARE intervention draws upon current findings and 
recommendations. Important key elements of CARE that might explain its success include 
(1) the timing and intensity of the early intervention; (2) its delivery by psychologists; (3) 
that it is specifically directed towards parents; (4) that it addresses symptoms specific to 
young children, like tantrums and separation anxiety; and (5) its use of a range of 
developmentally-appropriate therapeutic resources for very young children. To date, the 
optimal timing and intensity of early interventions have been unclear. The results of the 
present thesis’s fourth empirical contribution give a first hint that screening during initial 
medical treatment and commencing the two-session intervention two weeks after the 
traumatic event might be appropriate. Clearly, this warrants specific testing against different 
designs in future research. 
The scientific literature indicates that parents play an important role in young 
children’s posttraumatic adjustment (e.g., Haag et al., in press; Paper II). For this reason, 
CARE was designed to provide parents with knowledge and a range of tools to support their 
child, as well as ways to manage their own distress and guide their parenting behaviors. 
Qualitative evidence — parental comments — suggest that the toy owl and storybook were 
the most helpful resources. The rationale for the toy owl was to provide a potential 
transitional object to promote feelings of safety (Ybarra et al., 2000). The storybook was 
included to help children and parents understand and process the accident and subsequent 
medical treatment.  
The only other study that has evaluated an early intervention for young injured 
children failed to find the intervention efficacious at reducing child PTSD symptoms or 
behavioral difficulties (Kramer & Landolt, 2014). The results of the RCT presented in Paper 
IV is, however, in accordance with previous studies revealing effective early interventions 
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in school-aged children after traumatic events, including injury, in terms of effectively 
reducing PTSD diagnoses and symptoms, as well as behavior difficulties (Berkowitz et al., 
2011; Kenardy, Cox, & Brown, 2015; Kramer & Landolt, 2014). The medium between-
group effect size for differences in PTSD severity at 3-months post-injury is in line with 
previously reported ranges of effect sizes of a universal early intervention (not evaluated in 
an RCT) and a targeted early intervention reducing PTSD and anxiety symptomatology in 
school-aged children (Kenardy et al., 2008; Kramer & Landolt, 2014). The odds ratio for 
PTSD diagnoses in both groups at 3-months is higher than previously reported effects 
(Berkowitz et al., 2011). 
The fact that children receiving the CARE intervention showed a quicker recovery 
from trauma reactions corresponds very well to the scope of the CARE program being an 
early intervention designed to provide support in the acute phase after the accident. These 
strong short-term effects are important given the rapid rate of development that can occur 
over relatively short periods during early childhood and that trauma exposure at a key stage 
can significantly derail a child’s developmental trajectory (De Young et al., 2011b). A fast 
recovery from trauma reactions is also important, as these symptoms are very distressing 
and may cause significant impairment in a young child’s daily life functioning. As acute 
stress reactions have also been found to predict other types of disorders, the faster the 
recovery the better for the child and its social environment (De Young et al., 2012). 
Analyzing change in PTSD diagnoses, the CARE intervention also lead to longer-term 
effects, which is of great novelty as no prior study of targeted early interventions found 
effects later than 3-months post-injury. Whilst at 6-months, the group difference in PTSD 
diagnoses was only approaching significance (p = .058), it is important to point out that 
children in the TAU group did not experience any significant decline in PTSD diagnosis 
rates over time and 7% still had PTSD by 6 months whereas the rate was 0% for CARE 
children (compared to 22.6% at baseline, Table 14). 
Furthermore, current discussions about the validity of DSM-5 symptoms for ASD 
and PTSD in children under six years of age (APA, 2013) were taken into account during 
the analysis performed for Paper IV. There is very recent evidence that the PTSD symptoms 
listed by the DSM-5 diagnostic criteria for children under the age of six years might not 
adequately capture young children’s suffering (De Young & Landolt, 2018; Vasileva et al., 
2018). Instead, impaired functioning in daily life might be a better indicator of a young 
children’s distress and, hence, be of greater relevance. Therefore, the RCT evaluating the 
efficacy of the CARE intervention in Paper IV also analyzed its effect on functional 
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impairment over time. The data revealed positive results, in terms of a greater reduction in 
confirmed functional impairment in children who had received the CARE treatment than 
among controls offered TAU over 3-months. In addition, changes in emotional and 
behavioral difficulties were analyzed revealing positive results in terms of a faster recovery 
from behavioral difficulties in children from the CARE intervention group than from the 
TAU group. By doing so, Paper IV emphasizes how young children experience a broad 
variety of symptoms in the aftermath of a traumatic event (see section A 2.4 of the present 
thesis), providing further credence to the vital importance of not restricting assessment of 
trauma reactions in young children to PTSD alone. 
In summary, the third and fourth papers in the current thesis were important steps 
towards optimizing the content, timing, intensity and mode of delivery of early interventions 
designed to prevent persistent traumatic stress reactions in young children, information that 
previously was largely missing from the scientific literature. Certainly, this marks one 
strength of the present thesis. More appraisals will be reviewed in the next section. 
2 Appraisals of Study Procedures 
In the following paragraphs, overall strengths and limitations of methods and 
procedures applied in the four empirical contributions presented in this thesis will be 
discussed. 
2.1 Strengths of the empirical contributions in this thesis 
One overall strength of the present thesis is that all the acute stress risk factors that 
were studied were analyzed comprehensively relying on a sound theoretical framework (see 
Figure 10). Papers I and II teach about the potentially-crucial effects of guilt appraisals, 
about the important role of parental distress in children’s posttraumatic adjustment, and 
about the interplay between injury severity, and parental and child distress in young children. 
The thesis also incorporates a broad age spectrum, from toddlerhood through adolescence, 
allowing for a holistic reflection of acute stress with potential conclusions for multiple 
pediatric age groups (e.g., regarding the influences of injury severity and parental distress). 
A second strength of the present thesis is its inclusion of both parents, mother and 
father, in both the intervention and collection of data (Papers II–IV). The study of fathers 
has been widely neglected in prior research on children’s trauma reactions. Adding fathers 
could provide new insights into the mechanisms that influence child and family 
posttraumatic adjustment after pediatric injuries. Paper II gave hints that fathers might even 
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play a buffering role, as their own acute stress appeared not to be linked to their child’s, and 
hence not to mediate the relationship between injury severity and the child’s acute stress. 
The present thesis highlights additional roles of fathers, as Papers III and IV aimed to have 
both parents, as primary caregivers, present during the CARE intervention. Unfortunately, 
this could not be realized in most of the sessions, as fathers’ participation lagged 
considerably behind that of mothers. Furthermore, fathers’ PTSD severity was assessed three 
and six months post-injury, and it will be of great interest to analyze these data in further 
research. 
A third particular strength of the present thesis is the investigation of children as 
young as one to six years of age in the aftermath of accidental injuries. This is 
groundbreaking, as the mental health needs of young injured children have been woefully 
neglected historically. Paper II is the first study to apply the DSM-5 PTSD<6 diagnostic 
criteria (without the time criterion) to estimate the prevalence of acute PTSD.  
Fourth, the findings of the present research pertaining to the CARE intervention 
provide significant contributions to the scientific evidence base on the clinical treatment of 
very young children after psychological trauma. As stated above, there has been much 
uncertainty and considerable debate around how and when to best provide early 
psychological interventions to traumatized children. Furthermore, due to the high numbers 
of children affected by trauma, there has long been an urgent need to develop and evaluate 
such interventions. From this perspective, the development and evaluation of the CARE 
intervention is a major scientific achievement, helping to close a gap in existing research and 
clinical management. The present thesis introduced the first early intervention shown 
anywhere, worldwide, to prove efficacy of a faster recovery from trauma reactions in 
preschool-age children. 
In addition, the inclusion of functional impairment as an outcome variable in Paper 
IV is of great novelty as studying functional impairment in young children after PTEs and 
when evaluating early intervention programs has been neglected, so far. However, this is of 
special importance, because there is still considerable uncertainty about the sensitivity of 
PTSD symptom criteria for young children (see section C 1.3 of this thesis; De Young & 
Landolt, 2018; Vasileva et al., 2018). 
Finally, from a methodological point of view, the three studies conducted within the 
framework of the present thesis all utilized innovative, state-of-the-art statistical approaches. 
Considering the symptom clusters of the DSM-5 PTSD<6 diagnostic criteria (APA, 2013), 
corresponding latent variables were created, using structural equation modeling, in Paper II. 
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Respecting the nested structure of repeated-measure data, multilevel modeling was applied 
in Paper IV. That the fourth paper was an RCT that followed CONSORT guidelines also is 
perfectly in line with current gold-standard recommendations for the evaluation of treatment 
effects. Additionally, the international cooperation between Switzerland and Australia and 
the promising multi-site results, indicating the efficacy of the CARE intervention, argue for 
the generalizability of our findings. 
2.2 Limitations of the empirical contributions in this thesis 
Although the four empirical contributions of the present thesis elaborate on existing 
theory and research on acute stress in children after traumatic experiences, several 
limitations must be mentioned. Methodologically, the cross-sectional designs of studies 
presented in Papers I and II disallow causal conclusions. Nonetheless, both studies still add 
findings of crucial novelty to the research field and help to guide future prospective 
investigations, by highlighting potential underlying mechanisms in the development of 
children’s traumatic stress reactions. 
One limitation of Papers II – IV and a generic problem spanning all mental health 
research involving preschool-age children is the mode of assessment. Proxy-reports are most 
commonly used, but studies have shown that parents both under- and overestimate their 
child’s symptoms. This may be due to their own levels of stress (Meiser-Stedman et al., 
2008; Müller et al., 2011). It also has been found that, in terms of PTSD, inadequate parental 
reporting is most evident for the avoidance and numbing criteria (Scheeringa, Peebles, Cook, 
& Zeanah, 2001). Despite the potential inaccuracy and bias of using parental proxies for 
young children, validated, more objective measures of young children`s PTSD symptoms 
remain lacking. There have been attempts to develop observational measurements of 
children`s PTSD symptoms. However, only 12% of the diagnostic criteria for children could 
be detected by a clinician via direct observation or via interaction with a child; the remaining 
criteria rely on a caregiver’s report (Scheeringa et al., 2001). Hence, questioning parents or 
other primary caregivers still remains the primary method of assessing young children’s 
PTSD. In addition, due to the non-existence of an instrument for assessing acute stress in 
young children, for the PTSD measure we used in Papers II-IV, we had to ignore the time 
criterion, because it was incongruent with our objective of assessing acute stress reactions 
and initiating early treatment. 	  
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Further study limitations concern the samples investigated in the present thesis. First, 
participating families were mainly of upper socio-economic status (Papers I and II), and/or 
well-educated (Paper IV). This might bias findings, as both demographic profiles generally 
indicate better financial and social resources. This could be particularly troublesome, 
because low SES is a documented risk factor for PTSD (Trickey et al., 2012) Second, the 
majority of participants were of Swiss nationality (Papers I and II, exclusively), or of 
Anglo/European ethnicity (Paper IV), which also reduces the generalizability of findings. 
Third, more inpatients than outpatients were studied (Papers I, II, IV), which shines a light 
on another source of bias and lost generalizability, and begs the question: why were we 
unable to access a larger sample of outpatients? This is problematic because one implication 
of the first Paper’s results was as that outpatients should be closely monitored, as outpatient 
treatment was associated with more severe acute stress in children and adolescents.  
Fourth, the prevalence rates for ASD and PTSD were somewhat lower than 
anticipated in the present samples. Reasons for this might be that University Children’s 
Hospital in Zurich already considers certain aspects of trauma-informed care part of routine 
clinical practice, thereby supporting families and potentially preventing some children from 
developing ASD and PTSD. The bias towards upper SES in the sample might have served 
as a further protective factor for many of these children.  
Additionally, the diagnostic criteria we used might have sacrificed sensitivity for 
specificity, thereby under-identifying symptomatic children. More specifically, the DSM-IV 
ASD diagnostic criteria (APA, 2000), which require three dissociative symptoms, have been 
criticized for being inadequate for children and adolescents (Meiser-Stedman, Dalgleish, et 
al., 2007). Likewise, the appropriateness of the DSM-5 criteria for PTSD<6 (APA, 2013) 
have recently been reviewed critically (De Young & Landolt, 2018; Vasileva et al., 2018). 
Finally, the low prevalence rates for ASD and PTSD that we observed might have 
been due to the types and severity of trauma experienced by the current studies’ samples. 
Injury severity scores generally were at the lower end of the severity spectrum, and one 
might argue that the accidents we investigated — RTAs and burns — were not severe enough 
to be traumatic, thereby potentially failing to fulfill Criterion A of the DSM-5 PTSD<6 
diagnostic criteria (APA, 2013). This critique, however, was the focus of a very recent debate 
about the interpretation of DSM-5’s Criterion A (APA, 2013). De Young & Landolt (2018) 
clarified that, even if there is no actual likelihood of death or serious injury, if a child 
subjectively appraises the event as traumatic, then the index traumatic event fulfills Criterion 
A. This is of special importance in young children, as they might not fully understand the 
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happenings of an event and experience events as threatening and traumatic that do not appear 
to be objectively potentially harmful to adults. This conjecture is consistent with previous 
discussions in the research field about children perceiving RTAs and invasive medical 
procedures as traumatic events, due to the perceived threat to life they elicit (Marsac et al., 
2014; Meiser-Stedman et al., 2008). Particularly with young children, it is important to 
consider that their perception of events as traumatic or threatening may differ from adult 
perceptions. For example, in one study, not only injuries, but their subsequent treatment and 
whatever else it entailed (e.g., separation from parents) adversely affects young pediatric 
patients (Graf et al., 2011). 
Taking into account both strengths and limitations, relevant implications for future 
research and clinical practice can be derived from this thesis. Those will be presented in the 
following section. 
3 Implications of the Present Findings 
Presented findings in the four empirical contributions of this thesis provide relevant 
implications for future research in this field. Those, as well as their potential to guide clinical 
practice, will be highlighted in the following paragraphs. 
3.1 Future avenues for research 
This thesis raises several important questions for future research into acute stress in 
children after traumatic events. In the first instance, ASD diagnostic criteria need to be 
developed for children, since those that are listed in the DSM-5 (APA, 2013) are not 
developmentally sensitive enough to accurately assess acute stress in children (McKinnon 
et al., 2016). Additionally, standardized, validated measures to assess ASD symptoms in 
young children need to be developed. More objective, observational tools for the 
independent assessment of child ASD and/or PTSD also need to be created. Especially in 
young children, observational instruments are of utmost relevance for the assessment PTSD, 
as proxy-reporting might not be accurate. This might be due to the limited opportunities 
caregivers have to accurately identify several PTSD symptoms, especially internalizing 
symptoms like intrusive memories, when a child’s language and cognitive abilities remain 
very limited (De Young & Landolt, 2018). 
Secondly, as the findings of Paper I suggest, guilt appraisals are important in school-
aged children’s and adolescent’s acute posttraumatic adjustment. Consequently, this 
relationship warrants further research using more comprehensive measures of guilt in 
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longitudinal studies. In addition, guilt appraisals should be analyzed in young children, 
where developmentally possible, and in the parents of injured children.  
Thirdly, more prospective studies are needed to identify the directionalities of 
influences between the risk factors listed in the Transactional Model of Coping with Trauma 
(Landolt, 2012). In particular, as suggested by the results of Paper II, interplays between risk 
factors need to be clarified further and indirect effects proven empirically. Likewise, 
mediators and moderators should be examined to determine what effects the CARE 
intervention actually has. Considering the findings presented in this thesis, the role of 
parents’/caregiver’s acute stress and injury severity especially needs to be investigated when 
analyzing indirect effects in the efficacy of the CARE intervention. In addition, the efficacy 
of the CARE intervention on parental outcomes should be examined, focusing on changes 
in parental distress, but also analyzing guilt appraisals and parenting style, both pre- and 
post-intervention, as these are points specifically addressed by the CARE intervention.  
Fourth, pertaining the CARE early intervention’s efficacy, further research is needed 
to determine which components of this early intervention actually enhance psychological 
outcomes. The effects of specific components of the CARE intervention should be examined 
in a dismantling study. The CARE intervention that was designed and evaluated for this 
thesis has two treatment sessions, but also two post-treatment assessments. Future evaluation 
of the CARE program must ascertain whether it is the CARE intervention itself that is 
efficacious at reducing child stress, or merely the repeated contact that affected families have 
with trained professionals. 
Fifth, future research needs to examine both the effectiveness and the cost-
effectiveness of the CARE intervention when implemented into routine clinical practice in 
a pragmatic RCT. 
To conclude, more research is needed to confirm the present findings for other types 
of single trauma (e.g., various types of accidental injuries, natural disasters, and violence) 
and in different populations (e.g., racially, ethnically, geographically, socioeconomically). 
From a broader perspective, it would be interesting to investigate which findings from Papers 
I–IV can be transferred to the posttraumatic adjustment of children with type II and/or 
interpersonal trauma.  	  
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3.2 Clinical implications 
The findings of the current thesis have several clinical implications. First, the risk 
factors that we identified warrant attention in clinical practice. Paper I’s results suggest that 
self-appraisals of guilt over the traumatic event should be assessed and clinically addressed 
in the treatment and prevention of acute stress in children and adolescents. There is recent 
evidence that reducing negative cognitive appraisals about oneself and the world, including 
guilt appraisals, is a mechanism of action to reduce PTSD during cognitive therapy in 
children and adolescents after single-event trauma (Meiser-Stedman, Smith, McKinnon, et 
al., 2017; Pfeiffer, Sachser, de Haan, Tutus, & Goldbeck, 2017) and may mediate the change 
in PTSD in treatment of children and adults after various types of trauma (Brown, Belli, 
Asnaani, & Foa, 2018). Additionally, guilt appraisals should be targeted in young children, 
in whom such feelings may arise from their limited understanding of the event and their 
reliance upon their parents’ appraisals, and efforts made to prevent them from blaming 
themselves for their traumatic experience. Likewise, it can be assumed that guilt should be 
monitored and addressed, if needed, in the parents of injured children. 
Given the results of Paper II, and that the CARE program evaluated in Paper IV was 
the first such program proven efficacious for pre-school age children by targeting parents, 
the present thesis also provides support for the monitoring and treatment of acute parental 
stress, keeping in mind the potential impact that it can have on their child’s psychological 
adjustment after the accident. As the second study undertaken suggests, parents of more-
severely injured children should have access to psychological intervention, when needed. In 
such instances, parents should be assessed even if their child exhibits no symptoms of acute 
stress, as it remains unclear whether stress can be transmitted from parent to child at a later 
time. 
Second, increased effort should be made to assess outpatients and monitor their levels 
of acute stress. It might be that new strategies need to be developed to engage them in early 
intervention; for example, by altering the early intervention’s delivery mode from face-to-
face contact to telephone or even on-line contact. It also may be that the intervention’s 
contents need to be more concise initially, so potential users are not scared away by the time 
commitment required. 
Third, our findings from Papers I, II and IV indicate the importance of involving 
parents/all primary caregivers in the aftermath of pediatric injury as their responses to the 
accidental injury may be important in the child’s acute adjustment. This is in line with 
previous research on pediatric patients of all ages (De Young et al., 2014; Landolt et al., 
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2012). Papers from this thesis suggest that both parents should be included in empirical 
investigations and during the early intervention program. Targeting maternal acute stress 
might be important to reduce stress both in mothers and children. Addressing fathers might 
be crucial as they might have a buffering effect on the child’s acute stress symptoms. As less 
fathers than mothers participated in Papers II and IV, greater efforts also need to be made to 
motivate fathers to participate and become engaged. 
Fourth, as the CARE intervention was found to be efficacious in leading to young 
children’s faster recovery from traumatic reactions, findings from the present thesis (Papers 
III and IV) support the incorporation of a stepped-care procedure into standard clinical 
practice to identify and treat children and families at risk for posttraumatic maladjustment. 
This is in line with existing recommendations that an initial risk screening for traumatic 
reactions children and subsequent targeted intervention might be the best approach to treat 
children in the early aftermath of a traumatic event (De Young & Kenardy, 2017). Applying 
a stepped-care procedure with initial risk screening seems to be feasible for pediatric 
hospitals and emergency departments. If those children who are at risk for long-term 
morbidity can be identified at an early stage post trauma, perhaps resources can be used more 
effectively and efficiently, and psychological treatment ensured to those children and 
families for whom it would be of greatest use. For children who are screened and determined 
to be at higher risk, several components of the CARE intervention could be introduced by 
nurses involved in the child’s care; for example, handing out CARE information brochures 
and the storybook; however, this clearly needs to be formally evaluated. 
Fifth, and most importantly, even though significant group differences for PTSS 
severity at 6-months were not found, it is clinically meaningful that children who received 
the CARE-intervention showed a significantly quicker recovery over the first 3-months. As 
explained in section C 1.3, acute trauma reactions are very distressing for children and 
families, highly comorbid with other psychological disorders and can derail the young 
child’s development. Therefore, the faster the trauma reactions resolve the better.  
Due to the high number of young children exposed to PTEs, evidence-based early 
interventions is of utmost importance. The relevance of successful early treatment has both 
clinical and economic implications, as it has the potential to diminish the burden of disease 
and dysfunction across an affected child’s entire lifespan. Today, it is well established that 
trauma during childhood can have long-lasting adverse effects on a child’s psychosocial and 
physical well-being, even to the point of substantially impacting their mental and physical 
health as adults (Felitti et al., 1998). Treating such sequelae — for example with longer-term 
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psychotherapy — is likely considerably more expensive than brief interventions 
administered at an early stage. 
Finally, assessing functional impairment as an outcome measure is of high clinical 
relevance. As mentioned before (see section C 1.3), symptoms from DSM-5 PTSD<6 
diagnostic criteria (APA, 2013) are still subject to debate and young children might react to 
trauma with a broad range of symptoms (De Young & Landolt, 2018). Therefore, functional 
impairment might be a more accurate indicator of children’s and families’ need for treatment 
than PTSD symptoms. 
In summary, our findings argue for informing and training hospital staff to identify 
children at risk for persistent trauma reactions as soon after the injury as possible; and, where 
appropriate, to refer them to a psychologist for early intervention. 
4 General Conclusions 
The present thesis sheds light on the risk factors for, potential mechanisms behind, 
and psychological treatment of acute stress in pre-school and school-aged children, and 
adolescents after accidental injuries. The multiple, potentially long-term detrimental effects 
that trauma can have on a child’s psychological development and health have caused this 
area to become a major public health issue. Better understanding of risk factors for acute 
traumatic psychopathology, how these risk factors inter-play, and how and when it is best to 
intervene are essential to reducing the burden of illness that child trauma causes.  
The results presented in this thesis underscore the need to investigate the sequelae of 
child accidental trauma from a systemic family-centered perspective, highlighting the crucial 
role of parents or other primary caregivers when working with traumatized children. 
With the successful development of a brief, but efficacious early intervention, it is 
possible that more children will receive appropriate treatment. This thesis presents the first 
investigation worldwide of an efficacious early intervention for injured children six years 
old and under. As such, I believe that it is a major first step that should be of great interest 
to the scientific community, practicing clinicians, administrators, and society at large.
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